
SEQUENCE LISTING 

<110> Segers, Ruud 
Frey, Joachim 

<120> live attenuated bacteria of the species actinobacillus pleuropneumoniae 
<130> 197267USD1 
<160> 16 

<170> Patentln version 3.1 

<210> 1 

<211> 6736 

<212> DNA 

<213> Actinobacillus pleuropneumoniae 
<220> 

<221> CDS 

<222> 1576.. 6549 

<400> 1 

atcgatatgc cgccgggtac gggcgatatc caacttactc tttcgcaaca aattccggtt 60 

accggtgcgg tggtggtaac cactccgcaa gatattgcgt tattagatgc ggtgaaaggt 120 

atttcaatgt tccaaaaagt gtcggtaccg gtcttaggta tcattgaaaa tatgagcgta 180 

catatctgcc aaaattgcgg tcaccacgaa gatattttcg gcaccggcgg tgcggagaaa 240 

gtggcgaaga aatacggtac taaagtatta ggacaaatgc cgttgcatat tcgcttacgt 300 

caagatttgg atgccggcac accgaccgtc gttgcggcac cggaacacga aaccagccga 360 

gcctatattg aattagcggc aaaagtcgct tcggaattat actggcaagg ttcggttatc 420 

ccgtctgaaa ttatgattcg tgaagtaaaa taagttttaa taaccacgaa aacacaaaga 480 

acacaagcgg tagaatttgc agaaaaattt gcaaatccta ccgctttttt attagtacga 540 

ttcgctgttg gactgctatt tgatttggtt tgtcaggata ttatgttatt gtaatgaaat 600 

gttagtgaat tatttttatt aatttgaaag gaaacaaaat gaaaataaaa aaacgttaca 660 

ttgcgctgtt ggtcttaggt gtcgttatca gctatgcctg gtatcaaaat tatcaatggg 720 

aacagctgat gttaagcggt tattgtgaaa aggacggaag ttattttgat gataggcata 780 

cgaagcaaga actgattgat agggcaatta actatatgct ggagcatcaa tctaaaaaaa 840 

catacgatgc ttatactgat gaacctttag aaataaaacc atatttaaca atagaggaat 900 

ttaaaaaact caatccaaat tgttgtgaaa ttacctcatg gccagcagat gcagttccac 960 

aagattggga tgttcgtgtg gaaggtaagg catataggta tgtaatcgta aaatatttaa 1020 

gaaccttagc aaatagagaa cctgaacgat gggaaactag tattgttttt gataattgcg 1080 

gcaatcctaa aagagcaagc tacttatatt atttaaagag agaaatttat tatgacaaaa 1140 

ttaactatgc aagatgtgac caatttatat ttatataaaa cgaaaactct acctaaagat 1200 

agattggatg attcacttat ttctgaaata ggaaaaggag atgatgatat tgatagaaaa 1260 



gaatttatgg tggggccggg acgttttgtg accgctgata actttagcgt tgtaagagat 1320 

ttttttaatg ctgggaaatc acgcattatt gcgccgcaag tcccgcctat tcgttcacag 1380 

caggaaaaaa tcttggtcgg tttaaaaccg ggcaaatatt ccaaagcgca gatattggaa 1440 

atgctgggtt atacgaaagg cggagaagtg gtaaatggca tgtttgccgg tgaagtccag 1500 

acattaggct tttatgacga tggcaaaggg gatttactcg aacgcgccta tatctggaat 1560 

accacaggat ttaaa atg age gac aat gec ttt ttt gtt ata gaa gaa tea 1611 
Met Ser Asp Asn Ala Phe Phe val lie Glu Glu ser 
1 5 10 

ggc aaa cgc tat att gaa aac ttt ggt att gaa cct ctt gqt aag caa 1659 
Gly Lys Arg Tyr lie Glu Asn Phe Gly lie Glu Pro Leu Gly Lys Gin 
15 20 25 

gaa gat ttt gat ttt gtc ggc ggc ttt tgg tct aac tta gtg aat cgt 1707 
Glu Asp Phe Asp Phe Val Gly Gly Phe Trp Ser Asn Leu Val Asn Arg 
30 35 40 

gqt ttg gaa agt att ate gac cca tec ggt ate ggt gqa acg gta aac 1755 
Gly Leu Glu Ser lie lie Asp Pro Ser Gly lie Gly Gly Thr Val Asn 
45 50 55 60 

ctt aac ttt acc ggc gag gtg gaa acc tac acg tta gac gaa aca agg 1803 
Leu Asn Phe Thr Gly Glu Val Glu Thr Tyr Thr Leu Asp Glu Thr Arq 
65 70 75 

ttt aaa gcg gaa gcg gcg aag aaa age cat tgg agt tta gtg aat gcg 1851 
Phe Lys Ala Glu Ala Ala Lys Lys Ser His Trp Ser Leu VaT Asn Ala 
80 85 90 

gcg aaa gta tac ggc ggt tta gac caa att att aaa aaa eta tgg gac 1899 
Ala Lys val Tyr Gly Gly Leu Asp Gin lie lie Lys Lys Leu Trp Asp 
95 100 105 

agt ggc tea att aag cat tta tat caa gat aaa gat acg ggc aaa tta 1947 
Ser Gly Ser lie Lys His Leu Tyr Gin Asp Lys Asp Thr Gly Lys Leu 
110 115 120 

aaa ccg att att tac ggc acg gec ggc aac gac agt aag att gaa ggc 1995 
Lys Pro lie lie Tyr Gly Thr Ala Gly Asn Asp Ser Lys lie Glu Gly 
125 130 135 140 

act aaa ate acc cgt agg att gcg ggt aaa gaa gtt acg ctt gat att 2043 
Thr Lys lie Thr Arg Arg lie Ala Gly Lys Glu Val Thr Leu Asp lie 
145 150 155 

gec aat cag aaa att gaa aaa ggc gtg tta gag aaa ttg gqg ctg tct 2091 
Ala Asn Gin Lys lie Glu Lys Gly val Leu Glu Lys Leu Gly Leu Ser 
160 165 170 

gtt agt ggt teg gat ate att aaa ttg ttg ttt gga gca ttg act cca 2139 
val Ser Gly Ser Asp lie He Lys Leu Leu Phe Gly Ala Leu Thr Pro 
175 180 185 

act tta aat aga atg ttg eta tea caa ctt ate cag tct ttt tec gat 2187 
Thr Leu Asn Arg Met Leu Leu Ser Gin Leu lie Gin ser Phe Ser Asp 
190 195 200 

age ttg get aaa ctt gat aat ccc tta gee cct tac act aaa aat ggc 2235 



Ser Leu Ala Lys Leu Asp Asn Pro Leu Ala Pro Tyr Thr Lys Asn Gly 
205 210 215 220 

gtq gtt tat gtc acc gqc aaa gqg aat gat gtq ctt aaa gqa act gaa 
val Val Tyr val Thr Gly Lys Gly Asn Asp val Leu Lys Gly Thr Glu 
225 230 235 

cat gag gat ttg ttt etc gqt gqt gag gqg aat gat act tat tat gcg 
His Glu Asp Leu Phe Leu Gly Gly Glu Gly Asn Asp Thr Tyr Tyr Ala 
240 245 250 

aga gta gqc gat aca att gaa gac gec gac gqc aaa gqt aaa gtc tat 
Arg val Gly Asp Thr lie Glu Asp Ala Asp Gly Lys Gly Lys Val Tyr 
255 260 265 



aat age tat tat tat ttc ctt gaa gqc caa gat acg gqt ttt tat gqt 
Asn Ser Tyr Tyr Tyr Phe Leu Glu Gly Gin Asp Thr Gly Phe Tyr Gly 
400 405 410 

cct get ttt tat att gaa cga aaa aac gqt gqc gqc get aaa aat aac 
Pro Ala Phe Tyr lie Glu Arg Lys Asn Gly Gly Gly Ala Lys Asn Asn 
415 420 425 

teg teg gqa gca gqa aat age aaa gat tgg gqc gqg aac gqg cat gqa 
Ser ser Gly Ala Gly Asn Ser Lys Asp Trp Gly Gly Asn Gly His Gly 
430 435 440 

aat cac cga aat aat gee tec gac ctg aat aaa ccg gac gqa aat aat 
Asn His Arg Asn Asn Ala Ser Asp Leu Asn Lys Pro Asp Gly Asn Asn 
445 450 455 460 



2283 



2331 



2379 



ttt gtq aga gaa aaa gqg gta cct aag gcg gat cct aag egg gta gag 2427 
Phe val Arg Glu Lys Gly val Pro Lys Ala Asp Pro Lys Arg val Glu 
270 275 280 

ttt age gag tac ata acg aaa gaa gaa ata aaa gag gtt gaa aag gqg 2475 
Phe Ser Glu Tyr He Thr Lys Glu Glu lie Lys Glu Val Glu Lys Gly 
285 290 295 300 

tta tta act tac gca gtt tta gaa aat tat aat tgg gaa gag aaa acg 2523 
Leu Leu Thr Tyr Ala Val Leu Glu Asn Tyr Asn Trp Glu Glu Lys Thr 
305 310 315 

gcg act ttc get cat gcg act atg ctt aat gag ctt ttt act gat tat 2571 
Ala Thr Phe Ala His Ala Thr Met Leu Asn Glu Leu Phe Thr Asp Tyr 
320 325 330 

act aat tat cgt tat gaa gtt aaa gqa eta aaa ttg ccc gee gtt aaa 2619 
Thr Asn Tyr Arg Tyr Glu val Lys Gly Leu Lys Leu Pro Ala Val Lys 
335 " 340 345 

aag tta aaa agt ccg ttg gtq gag ttt aca get gat tta tta act gtt 2667 
Lys Leu Lys Ser Pro Leu Val Glu Phe Thr Ala Asp Leu Leu Thr Val 
350 355 360 

acg cct att gac gaa aac gqa aaa gca ctt age gaa aaa agt att acg 2715 
Thr Pro lie Asp Glu Asn Gly Lys Ala Leu Ser Glu Lys Ser lie Thr 
365 370 375 380 

gtt aaa aat ttt aaa aat gqt gat tta gqa ata agg ttg ttg gat cct 2763 
val Lys Asn Phe Lys Asn Gly Asp Leu Gly lie Arg Leu Leu Asp Pro 
385 390 395 



2811 



2859 



2907 



2955 



ggg aat aac caa aat aac gga age aat caa gat aat cat age gat gtg 3003 



Gly Asn Asn Gin Asn Asn Gly Ser Asn Gin Asp Asn His ser Asp val 
465 470 475 

aat gcg cca aat aac ccg gqa cgt aac tat gat att tac gat cct tta 3051 
Asn Ala Pro Asn Asn Pro Gly Arg Asn Tyr Asp lie Tyr Asp Pro Leu 
480 485 490 

get tta gat tta gat gqa gat gqg ctt gaa acc gtq teg atg aac gqg 
Ala Leu Asp Leu Asp Gly Asp Gly Leu Glu Thr Val Ser Met Asn Gly 
495 500 505 

cga caa gqc gcg tta ttc gat cat gaa gqa aaa gqt att cgt acc gca 
Arg Gin Gly Ala Leu Phe Asp His Glu Gly Lys Gly lie Arg Thr Ala 
510 515 520 

acg gqc tgg etc get gcg gat gac gqt ttt tta gtq tta gat cgt aac 
Thr Gly Trp Leu Ala Ala Asp Asp Gly Phe Leu Val Leu Asp Arg Asn 
525 530 535 540 

caa gac gqc att att aat gat ata age gag tta ttt agt aat aaa aat 
Gin Asp Gly lie lie Asn Asp lie Ser Glu Leu Phe Ser Asn Lys Asn 
545 550 555 

caa ctt tec gac gqc agt att tct gca cac gqt ttt gcg aca tta gee 
Gin Leu Ser Asp Gly Ser lie Ser Ala His Gly Phe Ala Thr Leu Ala 
560 565 570 



3099 



3147 



3195 



3243 



3291 



gat ttg gat aca aac caa gat cag cgt ate gac caa aat gat aag ctg 3339 
Asp Leu Asp Thr Asn Gin Asp Gin Arg lie Asp Gin Asn Asp Lys Leu 
575 580 585 

ttt tct aaa etc caa att tgg egg gat tta aat caa aac gqt ttt agt 3387 
Phe Ser Lys Leu Gin lie Trp Arg Asp Leu Asn Gin Asn Gly Phe Ser 
590 595 600 

gaa gcg aat gag ctg ttt age tta gaa agt ttg aat att aaa tct tta 3435 
Glu Ala Asn Glu Leu Phe Ser Leu Glu ser Leu Asn lie Lys ser Leu 
605 610 615 620 

cat acc gee tat gaa gag cgt aat gat ttt eta gcg gqc aat aat ate 3483 
His Thr Ala Tyr Glu Glu Arg Asn Asp Phe Leu Ala Gly Asn Asn lie 
625 630 635 

ctt get cag ctt gqg aag tat gaa aaa acg gac gqt act ttt gca caa 3531 
Leu Ala Gin Leu Gly Lys Tyr Glu Lys Thr Asp Gly Thr Phe Ala Gin 
640 645 650 

atg gqc gat tta aat ttc agt ttt aac ccg ttt tat age cga ttt acc 3579 
Met Gly Asp Leu Asn Phe Ser Phe Asn Pro Phe Tyr Ser Arg Phe Thr 
655 660 665 

gaa gcg tta aat tta acc gag caa caa cgt cgc aca att aat eta acc 3627 
Glu Ala Leu Asn Leu Thr Glu Gin Gin Arg Arg Thr lie Asn Leu Thr 
670 675 680 

gqc acc gqt egg gtt egg gat ttg cgt gaa gee gec gca ctt tct gag 3675 
Gly Thr Gly Arg val Arg Asp Leu Arg Glu Ala Ala Ala Leu Ser Glu 
685 690 695 700 

gag ttg get get tta tta caa cag tac act aag gec tec gat ttt cag 3723 
Glu Leu Ala Ala Leu Leu Gin Gin Tyr Thr Lys Ala Ser Asp Phe Gin 
705 710 715 

gca caa cga gaa tta ttg cct gec att tta gat aaa tgg gcg gca acg 3771 



Ala Gin Arg Glu Leu Leu Pro Ala lie Leu Asp Lys Trp Ala Ala Thr 
720 725 730 

gat tta cag tat caa cat tat gat aaa aca tta ctt aaa acg gta gaa 3819 
Asp Leu Gin Tyr Gin His Tyr Asp Lys Thr Leu Leu Lys Thr val Glu 
735 740 745 

agt acc gat agt agt get tct gtc gtt aga gtc acg cct tct caa tta 3867 
Ser Thr Asp ser Ser Ala Ser val val Arg val Thr Pro Ser Gin Leu 
750 755 760 

agt agt ata cgc aat gca aag cat gat cct acc gtt atg caa aac ttt 3915 
Ser Ser lie Arg Asn Ala Lys His Asp Pro Thr val Met Gin Asn Phe 
765 770 775 780 

gaa cag agt aag gca aaa att gcg act tta aat teg etc tac ggg tta 3963 
Glu Gin Ser Lys Ala Lys He Ala Thr Leu Asn Ser Leu Tyr Gly Leu 
785 790 795 

aat ate gat caa ctt tat tac acg acg gat aaa gac att cgc tat att 4011 
Asn lie Asp Gin Leu Tyr Tyr Thr Thr Asp Lys Asp lie Arg Tyr lie 
800 805 810 

act gat aaa gtg aat aat atg tat caa aca acc gta gaa ctt gee tac 4059 
Thr Asp Lys val Asn Asn Met Tyr Gin Thr Thr Val Glu Leu Ala Tyr 
815 820 825 

cgt tct tta ctt tta caa acg cgt ttg aag aaa tat gtt tat age gtt 4107 
Arg Ser Leu Leu Leu Gin Thr Arg Leu Lys Lys Tyr Val Tyr ser val 
830 835 840 

aat gcg aaa caa ttc gaa ggg aaa tgg gta acc gat tat tct cgt act 4155 
Asn Ala Lys Gin Phe Glu Gly Lys Trp Val Thr Asp Tyr Ser Arg Thr 
845 850 855 860 

gaa gec tta ttt aac tct act ttt aaa caa teg cct gaa aat gca tta 4203 
Glu Ala Leu Phe Asn Ser Thr Phe Lys Gin Ser Pro Glu Asn Ala Leu 
865 870 875 

tat gat tta age gaa tac ctt tct ttc ttt aac gat cct acg gaa tgg 4251 
Tyr Asp Leu Ser Glu Tyr Leu Ser Phe Phe Asn Asp Pro Thr Glu Trp 
880 885 890 

aaa gaa ggg eta tta ctg tta age cgt tat ata gat tat get aaa gca 4299 
Lys Glu Gly Leu Leu Leu Leu Ser Arg Tyr lie Asp Tyr Ala Lys Ala 
895 900 905 

caa gga ttt tat gaa aac tgg gcg get act tct aac tta act att gec 4347 
Gin Gly Phe Tyr Glu Asn Trp Ala Ala Thr Ser Asn Leu Thr lie Ala 
910 915 920 

cgt tta aga gag get gga gta att ttt gca gaa teg acg gat tta aaa 4395 
Arg Leu Arg Glu Ala Gly Val He Phe Ala Glu Ser Thr Asp Leu Lys 
925 930 935 940 

ggc gat gaa aaa aat aat att ttg tta ggt age caa aaa gat aat aac 4443 
Gly Asp Glu Lys Asn Asn lie Leu Leu Gly Ser Gin Lys Asp Asn Asn 
945 950 955 

tta teg ggt agt gca ggt gat gat eta ctt ate ggc gga gag ggt aat 4491 
Leu Ser Gly Ser Ala Gly Asp Asp Leu Leu lie Gly Gly Glu Gly Asn 
960 965 970 

gat acg tta aaa ggc age tac ggt gca gac acc tat ate ttt age aaa 4539 



Asp Thr Leu Lys Gly Ser Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys 
975 980 985 

gqa cac gqa cag gat ate gtt tat gaa gat acc aat aat gat aac cgc 4587 
Gly His Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn Arg 
990 995 1000 

gca aga gat ate gac acc tta aaa ttt acc gat gtq aat tat gcg gaa 4635 
Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp VaT Asn Tyr Ala Glu 
1005 1010 1015 1020 

gtq aag ttt cga cga gta gat aat gac tta atg tta ttc gqt tat cat 4683 
val Lys Phe Arg Arg val Asp Asn Asp Leu Met Leu Phe Gly Tyr His 
1025 1030 1035 

gat acg gat teg gtc acg gta aaa tec ttc tac age cat gta gat tat 4731 
Asp Thr Asp Ser val Thr val Lys Ser Phe Tyr ser His val Asp Tyr 
1040 1045 1050 

caa ttt gac aaa ttg gag ttt get gac cgc agt ata act cgc gat gaa 4779 
Gin Phe Asp Lys Leu Glu Phe Ala Asp Arg Ser lie Thr Arg Asp Glu 
1055 1060 1065 

ctg att aaa gca gqg ctt cat eta tac gqc acc gat ggc aat gat gat 4827 
Leu lie Lys Ala Gly Leu His Leu Tyr Gly Thr Asp Gly Asn Asp Asp 
1070 1075 1080 



ata aag gat cat gcg gat tgg gac age att ttg gaa gqc gqc aaa gqc 

lie Lys Asp His Ala Asp Trp Asp Ser lie Leu Glu Gly Gly Lys Gly 
1085 1090 1095 1100 

aac gat att eta aga gqt gqc tac gqt gcg gac acc tat ate ttt age 

Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe Ser 

1105 1110 1115 



4875 



4923 



aaa gqa cac gqa cag gat ate gtt tat gaa gat acc aat aat gat aac 4971 
Lys Gly His Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn 
1120 1125 1130 

cgc gca aga gat ate gac acc tta aaa ttt act gat gtq aat tat gcg 5019 
Arg Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala 
1135 1140 1145 

gaa gtq aaa ttc cga cga gta gat aat gac tta atg tta ttc gqt tat 5067 
Glu val Lys Phe Arg Arg Val Asp Asn Asp Leu Met Leu Phe Gly Tyr 
1150 ~ 1155 1160 

cat gat acg gat teg gtc acg ata aaa tec ttc tac aac cat gta gat 5115 
His Asp Thr Asp Ser val Thr lie Lys Ser Phe Tyr Asn His Val Asp 
1165 1170 1175 1180 

tat caa ttt gac aaa ttg gaa ttt get gac cgc agt ata act cgt gat 5163 
Tyr Gin Phe Asp Lys Leu Glu Phe Ala Asp Arg Ser lie Thr Arg Asp 
1185 1190 1195 

gaa eta gqt aaa caa gqt atg gca tta ttt gqc act gac gqt gat gat 5211 
Glu Leu Gly Lys Gin Gly Met Ala Leu Phe Gly Thr Asp Gly Asp Asp 
1200 1205 1210 

aat ate aac gac tgg gqa cgt aac teg gtq att gat gee gqt gcg gqt 5259 
Asn lie Asn Asp Trp Gly Arg Asn Ser val lie Asp Ala Gly Ala Gly 
1215 1220 1225 

aat gat acg gtt aat ggc ggt aat ggc gat gac acc etc ate ggc ggc 5307 



Asn Asp Thr val Asn Gly Gly Asn Gly Asp Asp Thr Leu lie Gly Gly 
1230 1235 1240 

aaa gqt aat gat att eta aga gqt gqc tac gqt gcg gac acc tat ate 5355 
Lys Gly Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie 
1245 1250 1255 1260 

ttt age aaa gqa cac gqa cag gat ate gtt tat gaa gat acc aat aat 
Phe Ser Lys Gly His Gly Gin Asp lie Val Tyr Glu Asp Thr Asn Asn 
1265 1270 1275 



5403 



gat aac cgc gca aga gat ate gac acc tta aaa ttt acc gat gtq aat 5451 
Asp Asn Arg Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp val Asn 
1280 1285 1290 

tat gcg gaa gtq aaa ttc cga cga gta gat aat gac tta atg tta ttc 5499 
Tyr Ala Glu val Lys Phe Arg Arg val Asp Asn Asp Leu Met Leu Phe 
1295 1300 1305 

got tat cat gat acg gat teg gtc acg gta aaa tec ttc tac age cat 5547 
Gly Tyr His Asp Thr Asp Ser val Thr Val Lys Ser Phe Tyr ser His 
1310 1315 1320 

gta gat tat caa ttt gac aaa ttg gag ttt get gac cgc agt ata act 5595 
val Asp Tyr Gin Phe Asp Lys Leu Glu Phe Ala Asp Arg Ser lie Thr 
1325 1330 1335 ~ 1340 

cgc gat gaa ctg att aaa gca gqg ctt cat eta tac gqc acc gat gqc 5643 
Arg Asp Glu Leu lie Lys Ala Gly Leu His Leu Tyr Gly Thr Asp Gly 
1345 1350 1355 

aat gat gat ata aag gat cat gcg gat tgg gac age att ttg gaa gqc 5691 
Asn Asp Asp lie Lys Asp His Ala Asp Trp Asp Ser lie Leu Glu Gly 
1360 1365 1370 

gqc aaa gqc aac gat att eta aga gqt gqc tac gqt gcg gac acc tat 5739 
Gly Lys Gly Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr 
1375 1380 1385 

ate ttt age aaa gqa cac gqa cag gat ate gtt tat gaa gat acc aat 5787 
lie Phe Ser Lys Gly His Gly Gin Asp lie Val Tyr Glu Asp Thr Asn 
1390 1395 1400 

aat gat aac cga gca aga gat ate gac acc tta aaa ttt act gat gtq 5835 
Asn Asp Asn Arg Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp Val 
1405 1410 1415 1420 

aat tat gcg gaa gtq aaa ttc cga cga gta gat aat gac tta atg tta 5883 
Asn Tyr Ala Glu Val Lys Phe Arg Arg Val Asp Asn Asp Leu Met Leu 
1425 ~ 1430 1435 

ttc gqt tat cat gat acg gat teg gtc acg ata aaa tec ttc tac aac 5931 
Phe Gly Tyr His Asp Thr Asp Ser val Thr lie Lys Ser Phe Tyr Asn 
1440 1445 1450 

cat gta gat tat caa ttt gac aaa ttg gaa ttt get gac cgc agt ata 5979 
His val Asp Tyr Gin Phe Asp Lys Leu Glu Phe Ala Asp Arg ser lie 
1455 1460 1465 

act cgt gat gaa eta gqt aaa caa gqt atg gca tta ttt gqc act gac 6027 
Thr Arg Asp Glu Leu Gly Lys Gin Gly Met Ala Leu Phe Gly Thr Asp 
1470 1475 1480 

ggt gat gat aat ate aac gac tgg gga cgt aac teg gtg att gat gee 6075 



Gly Asp Asp Asn lie Asn Asp Trp Gly Arg Asn ser val lie Asp Ala 
1485 1490 * 1495 1500 

gqt gcg gqt aat gat acg gtt aat ggc ggt aat ggc gat gac acc etc 
Gly Ala Gly Asn Asp Thr val Asn Gly Gly Asn Gly Asp Asp Thr Leu 
1505 1510 1515 



caa acg ttg gtq age act cag gtg gag aag atg gtt gag teg atg gec 
Gin fhr Leu Val Ser Thr Gin val Glu Lys Met Val Glu Ser Met Ala 
1615 1620 1625 

ggc ttt get cag aag cac gqa gqa gag ata tct ctt gtq teg ctt gaa 
Gly Phe Ala Gin Lys His Gly Gly Glu He Ser Leu Val Ser Leu Glu 
1630 1635 1640 



6123 



ate ggc ggc aaa gqt aat gat att eta aga gqt ggc tac ggt gcg gac 6171 
lie Gly Gly Lys Gly Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp 
1520 1525 1530 

acc tat ate ttt age aaa gqa cac gqa cag gat ate gtt tat gaa gat 6219 
Thr Tyr lie Phe Ser Lys Gly His Gly Gin Asp lie val Tyr Glu Asp 
1535 1540 1545 

acc aat aat gat aac cgc gca aga gat ate gac acc tta aaa ttt act 6267 
Thr Asn Asn Asp Asn Arg Ala Arg Asp He Asp Thr Leu Lys Phe Thr 
1550 1555 1560 

gat att aat tta tec gaa ctt tgg ttt age cga gaa aat aac gat ttg 6315 
Asp lie Asn Leu Ser Glu Leu Trp Phe Ser Arg Glu Asn Asn Asp Leu 
1565 1570 1575 1580 

att att aaa tea tta tta agt gag gat aaa gtc acg gtt caa aat tgg 6363 
lie lie Lys Ser Leu Leu Ser Glu Asp Lys val Thr val Gin Asn Trp 
1585 1590 1595 

tat tea cac caa gat cat aaa ata gaa aat att cgt tta teg aat gag 6411 
Tyr Ser His Gin Asp His Lys lie Glu Asn lie Arg Leu Ser Asn Glu 
1600 1605 1610 



6459 



6507 



gag gta aaa caa tat ate aat age tta aca get get tta taa 6549 
Glu val Lys Gin Tyr lie Asn ser Leu Thr Ala Ala Leu 
1645 1650 1655 

catacgaaag aaateggcac agtttttttg aactgtgccg atttgatttt agtgtaagaa 6609 

/tatagectga ttttaagaaa tttactcttg gctaataact atttcccatt ttataagtta 6669 

ttgacggatg gttttatcaa atatgagatc aaatcttatt ttaaattege tttccattaa 6729 

gcgatat 6736 

<210> 2 

<211> 1657 

<212> PRT 

<213> Actinobacillus pleuropneumoniae 

<400> 2 

Met Ser Asp Asn Ala Phe Phe val lie Glu Glu Ser Gly Lys Arg Tyr 
1 5 10 15 

lie Glu Asn Phe Gly lie Glu Pro Leu Gly Lys Gin Glu Asp Phe Asp 
20 25 30 



Phe val Gly Gly Phe Trp ser Asn Leu Val Asn Arg Gly Leu Glu Ser 
35 40 45 

lie lie Asp Pro Ser Gly lie Gly Gly Thr Val Asn Leu Asn Phe Thr 
50 55 60 

Gly Glu Val Glu Thr Tyr Thr Leu Asp Glu Thr Arq Phe Lys Ala Glu 
65 70 75 80 

Ala Ala Lys Lys Ser His Trp Ser Leu val Asn Ala Ala Lys val Tyr 
85 90 95 

Gly Gly Leu Asp Gin lie lie Lys Lys Leu Trp Asp Ser Gly Ser lie 
100 105 110 

Lys His Leu Tyr Gin Asp Lys Asp Thr Gly Lys Leu Lys Pro lie lie 
115 120 125 

Tyr Gly Thr Ala Gly Asn Asp Ser Lys lie Glu Gly Thr Lys lie Thr 
130 135 140 

Arg Arg lie Ala Gly Lys Glu val Thr Leu Asp He Ala Asn Gin Lys 
145 150 155 160 

lie Glu Lys Gly val Leu Glu Lys Leu Gly Leu Ser val Ser Gly Ser 
165 170 175 

Asp lie lie Lys Leu Leu Phe Gly Ala Leu Thr Pro Thr Leu Asn Arg 
180 185 190 

Met Leu Leu Ser Gin Leu lie Gin ser Phe Ser Asp ser Leu Ala Lys 
195 200 205 

Leu Asp Asn Pro Leu Ala Pro Tyr Thr Lys Asn Gly val Val Tyr Val 
210 215 220 

Thr Gly Lys Gly Asn Asp val Leu Lys Gly Thr Glu His Glu Asp Leu 
225 230 235 240 

Phe Leu Gly Gly Glu Gly Asn Asp Thr Tyr Tyr Ala Arg Val Gly Asp 
245 250 " 255 

Thr lie Glu Asp Ala Asp Gly Lys Gly Lys Val Tyr Phe Val Arg Glu 
260 265 270 

Lys Gly val Pro Lys Ala Asp Pro Lys Arg val Glu Phe Ser Glu Tyr 
275 280 285 

lie Thr Lys Glu Glu lie Lys Glu val Glu Lys Gly Leu Leu Thr Tyr 
290 295 300 

Ala val Leu Glu Asn Tyr Asn Trp Glu Glu Lys Thr Ala Thr Phe Ala 
305 310 315 320 

His Ala Thr Met Leu Asn Glu Leu Phe Thr Asp Tyr Thr Asn Tyr Arg 
325 330 335 

Tyr Glu Val Lys Gly Leu Lys Leu Pro Ala val Lys Lys Leu Lys Ser 
340 345 350 

Pro Leu val Glu Phe Thr Ala Asp Leu Leu Thr val Thr Pro lie Asp 
355 360 365 



Glu Asn Gly Lys Ala Leu Ser Glu Lys Ser lie Thr val Lys Asn Phe 
370 375 380 

Lys Asn Gly Asp Leu Gly lie Arg Leu Leu Asp Pro Asn Ser Tyr Tyr 
385 390 395 400 

Tyr Phe Leu Glu Gly Gin Asp Thr Gly Phe Tyr Gly Pro Ala Phe Tyr 
405 410 415 

lie Glu Arg Lys Asn Gly Gly Gly Ala Lys Asn Asn Ser Ser Gly Ala 
420 425 430 

Gly Asn Ser Lys Asp Trp Gly Gly Asn Gly His Gly Asn His Arg Asn 
435 440 445 

Asn Ala Ser Asp Leu Asn Lys Pro Asp Gly Asn Asn Gly Asn Asn Gin 
450 455 460 

Asn Asn Gly Ser Asn Gin Asp Asn His Ser Asp Val Asn Ala Pro Asn 
465 470 475 480 

Asn Pro Gly Arg Asn Tyr Asp lie Tyr Asp Pro Leu Ala Leu Asp Leu 
485 490 495 

Asp Gly Asp Gly Leu Glu Thr Val Ser Met Asn Gly Arg Gin Gly Ala 
500 505 510 

Leu Phe Asp His Glu Gly Lys Gly lie Arg Thr Ala Thr Gly Trp Leu 
515 520 525 

Ala Ala Asp Asp Gly Phe Leu val Leu Asp Arg Asn Gin Asp Gly lie 
530 535 540 

lie Asn Asp lie Ser Glu Leu Phe ser Asn Lys Asn Gin Leu Ser Asp 
545 550 555 560 

Gly Ser lie Ser Ala His Gly Phe Ala Thr Leu Ala Asp Leu Asp Thr 
565 570 575 

Asn Gin Asp Gin Arg lie Asp Gin Asn Asp Lys Leu Phe Ser Lys Leu 
580 585 590 

Gin lie Trp Arg Asp Leu Asn Gin Asn Gly Phe Ser Glu Ala Asn Glu 
595 600 605 

Leu Phe ser Leu Glu Ser Leu Asn lie Lys Ser Leu His Thr Ala Tyr 
610 615 620 

Glu Glu Arg Asn Asp Phe Leu Ala Gly Asn Asn lie Leu Ala Gin Leu 
625 630 635 640 

Gly Lys Tyr Glu Lys Thr Asp Gly Thr Phe Ala Gin Met Gly Asp Leu 
645 650 655 

Asn Phe Ser Phe Asn Pro Phe Tyr Ser Arg Phe Thr Glu Ala Leu Asn 
660 665 " 670 

Leu Thr Glu Gin Gin Arg Arg Thr lie Asn Leu Thr Gly Thr Gly Arg 
675 ~ 680 685 

val Arg Asp Leu Arg Glu Ala Ala Ala Leu Ser Glu Glu Leu Ala Ala 
690 ~ 695 700 

Leu Leu Gin Gin Tyr Thr Lys Ala Ser Asp Phe Gin Ala Gin Arg Glu 



705 710 715 720 

Leu Leu Pro Ala lie Leu Asp Lys Trp Ala Ala Thr Asp Leu Gin Tyr 
725 730 735 

Gin His Tyr Asp Lys Thr Leu Leu Lys Thr val Glu Ser Thr Asp Ser 
740 745 750 

Ser Ala Ser Val val Arg val Thr Pro Ser Gin Leu Ser Ser lie Arg 
755 760 765 

Asn Ala Lys His Asp Pro Thr val Met Gin Asn Phe Glu Gin ser Lys 
770 775 780 

Ala Lys lie Ala Thr Leu Asn Ser Leu Tyr Gly Leu Asn lie Asp Gin 
785 790 795 800 

Leu Tyr Tyr Thr Thr Asp Lys Asp lie Arg Tyr lie Thr Asp Lys val 
805 810 815 

Asn Asn Met Tyr Gin Thr Thr val Glu Leu Ala Tyr Arg Ser Leu Leu 
820 825 830 

Leu Gin Thr Arg Leu Lys Lys Tyr val Tyr Ser val Asn Ala Lys Gin 
835 840 845 

Phe Glu Gly Lys Trp val Thr Asp Tyr Ser Arg Thr Glu Ala Leu Phe 
850 855 860 

Asn Ser Thr Phe Lys Gin ser Pro Glu Asn Ala Leu Tyr Asp Leu Ser 
865 870 875 880 

Glu Tyr Leu ser Phe Phe Asn Asp Pro Thr Glu Trp Lys Glu Gly Leu 
885 890 895 

Leu Leu Leu Ser Arg Tyr lie Asp Tyr Ala Lys Ala Gin Gly Phe Tyr 
900 905 910 

Glu Asn Trp Ala Ala Thr Ser Asn Leu Thr lie Ala Arg Leu Arg Glu 
915 920 925 

Ala Gly val lie Phe Ala Glu Ser Thr Asp Leu Lys Gly Asp Glu Lys 
930 935 940 

Asn Asn lie Leu Leu Gly Ser Gin Lys Asp Asn Asn Leu ser Gly Ser 
945 950 955 960 

Ala Gly Asp Asp Leu Leu lie Gly Gly Glu Gly Asn Asp Thr Leu Lys 
965 970 975 

Gly Ser Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys Gly His Gly Gin 
980 985 ' 990 

Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn Arg Ala Arg Asp lie 
995 1000 1005 

Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala Glu Val Lys Phe Arg 
1010 1015 1020 

Arg val Asp Asn Asp Leu Met Leu Phe Gly Tyr His Asp Thr Asp Ser 
1025 1030 1035 1040 

val Thr val Lys Ser Phe Tyr ser His val Asp Tyr Gin Phe Asp Lys 
1045 1050 1055 



Leu Glu Phe Ala Asp Arg Ser lie Thr Arg Asp Glu Leu lie Lys Ala 
1060 1065 1070 

Gly Leu His Leu Tyr Gly Thr Asp Gly Asn Asp Asp lie Lys Asp His 
1075 1080 1085 

Ala Asp Trp Asp Ser lie Leu Glu Gly Gly Lys Gly Asn Asp lie Leu 
1090 1095 1100 

Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys Gly His Gly 
1105 1110 1115 1120 

Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn Arg Ala Arg Asp 
1125 1130 1135 

lie Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala Glu val Lys Phe 
1140 1145 1150 

Arg Arg val Asp Asn Asp Leu Met Leu Phe Gly Tyr His Asp Thr Asp 
1155 1160 1165 

Ser val Thr lie Lys Ser Phe Tyr Asn His Val Asp Tyr Gin Phe Asp 
1170 1175 1180 

Lys Leu Glu Phe Ala Asp Arg Ser lie Thr Arg Asp Glu Leu Gly Lys 
1185 1190 1195 1200 

Gin Gly Met Ala Leu Phe Gly Thr Asp Gly Asp Asp Asn lie Asn Asp 
1205 1210 1215 

Trp Gly Arg Asn Ser val lie Asp Ala Gly Ala Gly Asn Asp Thr val 
1220 1225 1230 

Asn Gly Gly Asn Gly Asp Asp Thr Leu lie Gly Gly Lys Gly Asn Asp 
1235 1240 1245 

lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys Gly 
1250 1255 1260 

His Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn Arg Ala 
1265 1270 1275 1280 

Arg Asp lie Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala Glu val 
1285 1290 1295 

Lys Phe Arg Arg val Asp Asn Asp Leu Met Leu Phe Gly Tyr His Asp 
1300 1305 1310 

Thr Asp Ser val Thr val Lys Ser Phe Tyr Ser His val Asp Tyr Gin 
1315 1320 ^ 1325 

Phe Asp Lys Leu Glu Phe Ala Asp Arg ser lie Thr Arg Asp Glu Leu 
1330 1335 1340 

lie Lys Ala Gly Leu His Leu Tyr Gly Thr Asp Gly Asn Asp Asp lie 
1345 1350 1355 1360 

Lys Asp His Ala Asp Trp Asp Ser lie Leu Glu Gly Gly Lys Gly Asn 
1365 1370 1375 

Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys 
1380 1385 1390 



Gly His Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn Arg 
1395 1400 1405 

Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala Glu 
1410 1415 1420 

val Lys Phe Arg Arg val Asp Asn Asp Leu Met Leu Phe Gly Tyr His 
1425 1430 1435 1440 

Asp Thr Asp Ser val Thr lie Lys Ser Phe Tyr Asn His val Asp Tyr 
1445 1450 1455 

Gin Phe Asp Lys Leu Glu Phe Ala Asp Arg Ser lie Thr Arg Asp Glu 
1460 1465 1470 

Leu Gly Lys Gin Gly Met Ala Leu Phe Gly Thr Asp Gly Asp Asp Asn 
1475 1480 1485 

lie Asn Asp Trp Gly Arg Asn ser val lie Asp Ala Gly Ala Gly Asn 
1490 1495 1500 

Asp Thr Val Asn Gly Gly Asn Gly Asp Asp Thr Leu lie Gly Gly Lys 
1505 1510 1515 1520 

Gly Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe 
1525 1530 1535 

ser Lys Gly His Gly Gin Asp lie Val Tyr Glu Asp Thr Asn Asn Asp 
1540 1545 1550 

Asn Arg Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp lie Asn Leu 
1555 1560 1565 

Ser Glu Leu Trp Phe ser Arg Glu Asn Asn Asp Leu lie lie Lys ser 
1570 1575 1580 

Leu Leu Ser Glu Asp Lys Val Thr val Gin Asn Trp Tyr Ser His Gin 
1585 1590 1595 1600 

Asp His Lys lie Glu Asn lie Arg Leu Ser Asn Glu Gin Thr Leu val 
1605 1610 1615 

Ser Thr Gin val Glu Lys Met val Glu ser Met Ala Gly Phe Ala Gin 
1620 1625 1630 

Lys His Gly Gly Glu lie ser Leu val ser Leu Glu Glu val Lys Gin 
1635 1640 1645 

Tyr lie Asn Ser Leu Thr Ala Ala Leu 
1650 1655 

<210> 3 

<211> 7004 

<212> DNA 

<213> Actinobacillus pleuropneumoniae 

<220> 

<221> CDS 

<222> 1566.. 5714 

<400> 3 

atcgatatgc cgccgggtac gggcgatatc caacttactc tttcgcaaca aattccggtt 
accggtgcgg tagtggtaac tactccgcaa gatattgcgt tattagatgc ggtgaaaggt 



atttcaatgt tccaaaaagt gtcggtaccg gtcttaggta tcattgaaaa tatgagcgtg 180 

catatctgcc aaaattgcgg tcaccacgaa gatattttcg gcaccggcgg tgcggagaaa 240 

gtggcgaaga aatacggtac taaagtatta ggacaaatgc cgttgcatat tcgcttacgt 300 

caagatttgg atgccggcac accgaccgtc gttgcggcac cggaacacga caccagcaga 360 

gcctatattg aattagcggc aaaagtcgct tcggaattat actggcaagg ttcggttatc 420 

ccgtctgaaa ttatgattcg tgaagtaaaa taagcctaca taaccacgga ataccagata 480 

acacagaagg aaaacaagcg gtagaatttg cagaaaaagt tgcaaattct accgcttttt 540 

tattagtacg attcgctgtt ggactgccat ttgatttggt ttgtcaggat attatgttat 600 

tgtaatgaaa tgttagtgaa ttatttttat taatttgaaa ggagacaaaa tgaaaataaa 660 

aaaacgttac attgcgctgc tagctttagg cagtgttatt ggctatgcct ggtatcaaaa 720 

ttatcaatgg gaacagttga tgttaagtgg ctattgtgaa aaggacggaa gctattgtga 780 

tgataggcat acgaagcagg aactgattga tagggcaatt aactatgtgc tggaaaatca 840 

aattcaacag acatatgaag gtgatgacct tgtggatata aaacaatatt caacaataga 900 

ggaatttaaa aaactaaatc cgaattgttg taaggtagat tcttggccgg atgatgctgt 960 

tcgtgaggat gctgatttac agcgagaggg caaagcgtat aaatacgtaa aagtcaaata 1020 

tttaagaacc tatttagcga atagagaacc tgaacaatgg gaaaattaca tagtatttga 1080 

taattgcagt ggaattaaag aaagacacca actgtattaa aaatagatta gatggagaca 1140 

acacgatgac aaaactaact atccaagatg tgactaattt atatttatat aagcaaagaa 1200 

ctttacctac ggataggtta gatgattcgc ttattagcaa aacaggaaaa ggggaaaata 1260 

ttgataaaaa ggaatttatg gcggggccgg gacgttttgt gacggccgat aattttagtg 1320 

ttgtaaaaga cttttttact gcaaaggatt cattaataaa cctaagcttg cagactcgta 1380 

tattagcgaa tttaaagccg ggcaaatatt ccaaagcgca gatattagaa atgttgggct 1440 

atacgaaaaa tggagaaaag gtagatggca tgtttaccgg tgaagtccag acattaggct 1500 

tttatgacga tggcaaaggg gatttactcg aacgcgccta tatctgaaat accacaggat 1560 

ttaaa atg age gac aat gec ttt ttt gtt ata gaa gaa tea gqc aaa 1607 
Met Ser Asp Asn Ala Phe Phe val lie Glu Glu Ser Gly Lys 
15 10 

cgc tat att gaa aac ttt gqt att gaa cct ctt ggt aag caa gaa gat 1655 
Arg Tyr lie Glu Asn Phe Gly lie Glu Pro Leu Gly Lys Gin Glu Asp 
15 20 25 30 

ttt gat ttt gtc gqc gqc ttt tgg tct aac tta gtq aat cgt gqt ttg 1703 
Phe Asp Phe val Gly Gly Phe Trp Ser Asn Leu val Asn Arg Gly Leu 
35 40 45 

gaa agt att ate gac cca tec gqt ate gqt gqa acg gta aac ctt aac 1751 
Glu Ser lie lie Asp Pro Ser Gly lie Gly Gly Thr val Asn Leu Asn 
50 55 60 



ttt acc ggc gag gtg gaa acc tac acg tta gac gaa aca agg ttt aaa 
Phe Thr Gly Glu val Glu Thr Tyr Thr Leu Asp Glu Thr Arg Phe Lys 
65 70 75 



1799 



gcg gaa gcg gcg aag aaa age cat tgg agt tta gtg aat gcg gcg aaa 1847 
Ala Glu Ala Ala Lys Lys Ser His Trp Ser Leu Val Asn Ala Ala Lys 
80 85 90 

gta tac ggc ggt tta gac caa att att aaa aaa eta tgg gac agt ggc 1895 
Val Tyr Gly Gly Leu Asp Gin lie lie Lys Lys Leu Trp Asp Ser Gly 
95 100 105 110 

tea att aag cat tta tat caa gat aaa gat acg ggc aaa tta aaa ccg 1943 
Ser lie Lys His Leu Tyr Gin Asp Lys Asp Thr Gly Lys Leu Lys Pro 
115 120 125 

att att tac ggc acg gec ggc aac gac agt aag att gaa ggc act aaa 1991 
lie lie Tyr Gly Thr Ala Gly Asn Asp Ser Lys lie Glu Gly Thr Lys 
130 135 140 

ate acc cgt agg att gcg ggt aaa gaa gtt acg ctt gat att gee aat 2039 
lie Thr Arg Arg lie Ala Gly Lys Glu Val Thr Leu Asp lie Ala Asn 
145 150 155 

cag aaa att gaa aaa ggc gtg tta gag aaa ttg ggg ctg tct gtt agt 2087 
Gin Lys lie Glu Lys Gly Val Leu Glu Lys Leu Gly Leu Ser Val ser 
160 165 170 



ggt teg gat ate att aaa ttg ttg ttt gga gca ttg act cca act tta 
Gly Ser Asp lie lie Lys Leu Leu Phe Gly Ala Leu Thr Pro Thr Leu 
175 180 185 190 



2135 



aat aga atg ttg eta tea caa ctt ate cag tct ttt tec gat age ttg 2183 
Asn Arg Met Leu Leu Ser Gin Leu lie Gin Ser Phe Ser Asp Ser Leu 
195 200 205 

get aaa ctt gat aat ccc tta gee cct tac act aaa aat ggc gtg gtt 2231 
Ala Lys Leu Asp Asn Pro Leu Ala Pro Tyr Thr Lys Asn Gly Val val 
210 215 220 

tat gtc acc ggc aaa ggg aat gat gtg ctt aaa gga act gaa cat gag 2279 
Tyr Val Thr Gly Lys Gly Asn Asp val Leu Lys Gly Thr Glu His Glu 
225 230 235 

gat ttg ttt etc ggt ggt gag ggg aat gat act tat tat gcg aga gta 
Asp Leu Phe Leu Gly Gly Glu Gly Asn Asp Thr Tyr Tyr Ala Arg Val 
240 245 250 



2327 



ggc gat aca att gaa gac gee gac ggc aaa ggt aaa gtc tat ttt gtg 2375 

Gly Asp Thr lie Glu Asp Ala Asp Gly Lys Gly Lys val Tyr Phe val 
255 260 265 270 

aga gaa aaa ggg gta cct aag gcg gat cct aag egg gta gag ttt age 2423 

Arg Glu Lys Gly val Pro Lys Ala Asp Pro Lys Arg val Glu Phe Ser 
275 280 285 

gag tac ata acg aaa gaa gaa ata aaa gag gtt gaa aag ggg tta tta 2471 

Glu Tyr lie Thr Lys Glu Glu lie Lys Glu Val Glu Lys Gly Leu Leu 
290 295 300 

act tac gca gtt tta gaa aat tat aat tgg gaa gag aaa acg gcg act 2519 

Thr Tyr Ala val Leu Glu Asn Tyr Asn Trp Glu Glu Lys Thr Ala Thr 

305 310 315 



ttc get cat gcg act atg ctt aat gag ctt ttt act gat tat act aat 2567 
Phe Ala His Ala Thr Met Leu Asn Glu Leu Phe Thr Asp Tyr Thr Asn 
320 325 330 

tat cgt tat gaa gtt aaa gqa eta aaa ttg ccc gec gtt aaa aag tta 2615 
Tyr Arg Tyr Glu Val Lys Gly Leu Lys Leu Pro Ala Val Lys Lys Leu 
335 340 345 350 

aaa agt ccg ttg gtg gag ttt aca get gat tta tta act gtt acg cct 2663 
Lys ser Pro Leu val Glu Phe Thr Ala Asp Leu Leu Thr val Thr Pro 
355 360 365 

att gac gaa aac gqa aaa gca ctt age gaa aaa agt att acg gtt aaa 2711 
lie Asp Glu Asn Gly Lys Ala Leu Ser Glu Lys ser lie Thr val Lys 
370 375 380 

aat ttt aaa aat gqt gat tta gqa ata agg ttg ttg gat cct aat age 2759 
Asn Phe Lys Asn Gly Asp Leu Gly lie Arg Leu Leu Asp Pro Asn Ser 

385 390 395 

tat tat tat ttc ctt gaa ggc caa gat acg gqt ttt tat gqt cct get 2807 
Tyr Tyr Tyr Phe Leu Glu Gly Gin Asp Thr Gly Phe Tyr Gly Pro Ala 
400 405 410 

ttt tat att gaa cga aaa aac gqt gqa gqc tct aaa aat aac teg teg 2855 
Phe Tyr lie Glu Arg Lys Asn Gly Gly Gly Ser Lys Asn Asn Ser ser 
415 420 425 430 

gqa gca gqa aat age aaa gat tgg gqc ggg aac ggg cat gqa aat cac 2903 
Gly Ala Gly Asn Ser Lys Asp Trp Gly Gly Asn Gly His Gly Asn His 
435 440 445 

cga aat aat gee tec gac ctg aat aaa ccg gac gqa aat aat gqg aat 2951 
Arg Asn Asn Ala ser Asp Leu Asn Lys Pro Asp Gly Asn Asn Gly Asn 
450 455 460 

aac caa aat aac gqa age aat caa gat aat cat age gat gtg aat gcg 2999 
Asn Gin Asn Asn Gly ser Asn Gin Asp Asn His ser Asp Val Asn Ala 
465 470 475 

cca aat aac ccg gqa cgt aac tat gat att tac gat cct tta get tta 3047 
Pro Asn Asn Pro Gly Arg Asn Tyr Asp lie Tyr Asp Pro Leu Ala Leu 
480 485 490 

gat tta gat gqa gat gqg ctt gaa ace gtg teg atg aac gqg cga caa 3095 
Asp Leu Asp Gly Asp Gly Leu Glu Thr val ser Met Asn Gly Arg Gin 
495 500 505 510 

.* 

gqc gcg tta ttc gat cat gaa gqa aaa gqt att cgt ace gca acg gqc 3143 
Gly Ala Leu Phe Asp His Glu Gly Lys Gly lie Arg Thr Ala Thr Gly 
515 520 525 

tgg etc get gcg gat gac gqt ttt tta gtg tta gat cgt aac caa gac 3191 
Trp Leu Ala Ala Asp Asp Gly Phe Leu Val Leu Asp Arg Asn Gin Asp 
530 535 540 

ggc att att aat gat ata age gag tta ttt agt aat aaa aat caa ctt 3239 
Gly lie lie Asn Asp lie Ser Glu Leu Phe Ser Asn Lys Asn Gin Leu 
545 550 555 

tec gac ggg agt att tct gca cac ggt ttt gcg aca tta gee gat ttg 3287 
Ser Asp Gly Ser lie Ser Ala His Gly Phe Ala Thr Leu Ala Asp Leu 
560 565 570 



gat aca aac caa gat cag cgt ate gac caa aat gat aag ctg ttt tct 3335 
Asp Thr Asn Gin Asp Gin Arg lie Asp Gin Asn Asp Lys Leu Phe Ser 
575 580 585 590 

aaa etc caa att tgg egg gat tta aat caa aac gqt ttt agt gaa gcg 3383 
Lys Leu Gin lie Trp Arg Asp Leu Asn Gin Asn Gly Phe Ser Glu Ala 
595 600 605 

aat gag ctg ttt age tta gaa agt ttg aat att aaa tct tta cat ace 3431 
Asn Glu Leu Phe ser Leu Glu ser Leu Asn lie Lys ser Leu His Thr 
610 615 620 

gee tat gaa gag cgt aat gat ttt eta gcg gqc aat aat ate ctt get 3479 
Ala Tyr Glu Glu Arg Asn Asp Phe Leu Ala Gly Asn Asn lie Leu Ala 
625 630 635 

cag ctt ggg aag tat gaa aaa acg gac gqt act ttt gqa caa atg ggc 3527 
Gin Leu Gly Lys Tyr Glu Lys Thr Asp Gly Thr Phe Gly Gin Met Gly 
640 645 650 

gat tta aat ttc agt ttt aac ccg ttt tat age cga ttt acc gaa gcg 3575 
Asp Leu Asn Phe Ser Phe Asn Pro Phe Tyr ser Arg Phe Thr Glu Ala 
655 660 665 670 

tta aat tta acc gag caa caa cgt cgc aca att aat eta acc gqc acc 3623 
Leu Asn Leu Thr Glu Gin Gin Arg Arg Thr lie Asn Leu Thr Gly Thr 
675 680 685 

gqt egg gtt egg gat ttg cgt gaa gee gee gca ctt tct gag gag ttg 3671 
Gly Arg Val Arg Asp Leu Arg Glu Ala Ala Ala Leu Ser Glu Glu Leu 
690 695 700 

get get tta tta caa cag tac act aag gqc tec gat ttt cag gca caa 3719 
Ala Ala Leu Leu Gin Gin Tyr Thr Lys Gly Ser Asp Phe Gin Ala Gin 
705 710 715 

cga gaa tta ttg cct gee att tta gat aaa tgg gcg gca acg gat tta 3767 
Arg Glu Leu Leu Pro Ala lie Leu Asp Lys Trp Ala Ala Thr Asp Leu 
720 725 730 

cag tat caa cat tat gat aaa aca tta ctt aaa acg gta gaa agt acc 3815 
Gin Tyr Gin His Tyr Asp Lys Thr Leu Leu Lys Thr Val Glu ser Thr 
735 740 745 750 

gat agt agt get tct gtc gtt aga gtc acg cct tct caa tta agt agt 3863 
Asp Ser Ser Ala ser val val Arg val Thr Pro ser Gin Leu Ser Ser 
755 ~ 760 765 

ata cgc aat gta aag cat gat cct acc gtt atg caa aac tgt gaa caa 3911 
He Arg Asn Val Lys His Asp Pro Thr Val Met Gin Asn Cys Glu Gin 
770 775 780 

agt aag gca aaa att gcg act tta aat teg etc tac ggg tta aat att 3959 
Ser Lys Ala Lys lie Ala Thr Leu Asn ser Leu Tyr Gly Leu Asn lie 
785 790 795 

gat caa ctt tat tat acg acg gat aaa gac att cgt tat att act gac 4007 
Asp Gin Leu Tyr Tyr Thr Thr Asp Lys Asp lie Arg Tyr lie Thr Asp 
800 805 810 

aaa gtq aat aat atg tat caa aca acc gqa gaa etc ggc tat cgt tct 4055 
Lys Val Asn Asn Met Tyr Gin Thr Thr Gly Glu Leu Gly Tyr Arg ser 
815 820 825 830 



tta ctt tta caa acg cgt gtg aag aaa tat gtt tat age gtt aat gcg 4103 
Leu Leu Leu Gin Thr Arg VaT Lys Lys Tyr val Tyr Ser val Asn Ala 
835 840 845 

aaa caa ttc gaa ggg aaa tgg gta gec gat tat tct cgt act gaa gec 4151 
Lys Gin Phe Glu Gly Lys Trp Val Ala Asp Tyr Ser Arg Thr Glu Ala 
850 855 860 

tta ttt aac tct act tat aaa caa teg ccc gaa aat gta tta tat gat 4199 
Leu Phe Asn ser Thr Tyr Lys Gin Ser Pro Glu Asn val Leu Tyr Asp 
865 870 875 

tta cgc gaa tac ctt tct ttc tat aac gac cct acg gaa tgg aaa gaa 4247 
Leu Arg Glu Tyr Leu Ser Phe Tyr Asn Asp Pro Thr Glu Trp Lys Glu 
880 885 890 

gqg eta tta ctg tta age cgt tat ata gat tat get aaa gca caa gga 4295 
Gly Leu Leu Leu Leu ser Arg Tyr lie Asp Tyr Ala Lys Ala Gin Gly 
895 900 ~ 905 910 

ttt tat gaa aac tgg gcg get act tct aac tta act att gee cgt tta 4343 
Phe Tyr Glu Asn Trp Ala Ala Thr ser Asn Leu Thr He Ala Arg Leu 
915 920 925 

aga gag get gqa gta att tgt gca gaa teg acg gat tta aaa ggc gat 4391 
Arg Glu Ala Gly val lie Cys Ala Glu ser Thr Asp Leu Lys Gly Asp 
930 935 940 

gaa aaa aat aat att gtg tta ggt age caa aaa gat aat aac tta teg 4439 
Glu Lys Asn Asn lie VaT Leu Gly Ser Gin Lys Asp Asn Asn Leu Ser 
945 950 955 

gqt agt gca gqt gat gat eta ctt ate gqc gqa gag gqt aat gat acg 4487 
Gly Ser Ala Gly Asp Asp Leu Leu lie Gly Gly Glu Gly Asn Asp Thr 
960 965 970 

tta aaa gqc age tac gqt gca gac ace tat ate ttt age aaa gqg cat 4535 
Leu Lys Gly Ser Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys Gly His 
975 980 985 990 

gqa caa gat gta att tat gaa tat tec gac agt gca aac tct aaa aaa 4583 
Gly Gin Asp Val lie Tyr Glu Tyr ser Asp Ser Ala Asn Ser Lys Lys 
995 1000 1005 

gat att gat ace tta aaa ttt ace gat gtg aat tat gcg gaa gtg aag 4631 
Asp lie Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala Glu Val Lys 
1010 1015 1020 

ttt cga cga gta gat aat gac tta atg tta ttc ggt tat cat gat acg 4679 
Phe Arg Arg val Asp Asn Asp Leu Met Leu Phe Gly Tyr His Asp Thr 
1025 1030 1035 

gat teg gtc acg gta aaa tec ttc tac age cat gta gat tat caa ttt 4727 
Asp Ser val Thr val Lys Ser Phe Tyr Ser His Val Asp Tyr Gin Phe 
1040 1045 1050 

gac aaa ttg gag ttt get gac cgc agt ata act cgc gat gaa ctg att 4775 
Asp Lys Leu Glu Phe Ala Asp Arg Ser lie Thr Arg Asp Glu Leu lie 
1055 1060 1065 1070 

aaa gca ggg ctt cat eta tac ggc acc gat ggc aat gat gat ata aag 4823 
Lys Ala Gly Leu His Leu Tyr Gly Thr Asp Gly Asn Asp Asp lie Lys 
1075 1080 1085 



gat cat gcg gat tgg gac age att gtq gaa gqc gqc aaa gqc aac gat 
Asp His Ala Asp Trp Asp Ser lie val Glu Gly Gly Lys Gly Asn Asp 
1090 1095 1100 



4871 



att eta aga gqt gqc tac gqt gcg gac acc tat ate ttt age aaa gqa 4919 
lie Leu Arg Giy Gly Tyr Gly Ala Asp Thr Tyr He Phe Ser Lys Gly 
1105 1110 1115 

cac gqa cag gat ate gtt tat gaa gat acc aat aat gat aac cga gca 4967 
His Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn Arg Ala 
1120 1125 1130 



aga gat ate gac acc tta aca ttt act gat gtq aat tat gcg gaa gtq 
Arg Asp lie Asp Thr Leu Thr Phe Thr Asp val Asn Tyr Ala Glu val 
1135 1140 1145 1150 



5015 



aaa ttc cga cga gta gat aat gac tta atg tta ttc gqt tat cat gat 5063 
Lys Phe Arg Arq val Asp Asn asd Leu Met Leu Phe Gly Tvr His asd 
~ 1155 1160 ' 1165 

acg gat teg gtc acg ata aaa tec ttc tac aac cat gta gat tat caa 5111 
Thr Asp Ser Val Thr lie Lys Ser Phe Tyr Asn His val Asp Tyr Gin 
1170 1175 1180 

tgt gac aaa ttg gac ttt get gac cgc agt ata act cgt gat gaa eta 5159 
cys Asp Lys Leu Asp Phe Ala Asp Arg Ser lie Thr Arg Asp Glu Leu 
1185 1190 1195 

gqt aaa caa gqt atg gca tta ttt gqc act gac gqc gat gat aat ate 5207 
Gly Lys Gin Gly Met Ala Leu Phe Gly Thr Asp Gly Asp Asp Asn lie 
1200 1205 1210 

aac gac tgg gqa cgt aac teg gtq att gat gee gqt gcg gqt aat gat 5255 
Asn Asp Trp Gly Arg Asn Ser val lie Asp Ala Gly Ala Gly Asn Asp 
1215 1220 1225 1230 

acg gtt aat gqc gqt aat gqc gat gac acc etc ate gqc gqc aaa gqt 5303 
Thr Val Asn Gly Gly Asn Gly Asp Asp Thr Leu lie Gly Gly Lys Gly 
1235 1240 1245 

aat gat att eta aga gqt gqc tac gqt gcg gac acc tat ate ttt age 5351 
Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe Ser 
1250 1255 1260 

aaa gqa cac gqa cag gat ate gtt tat gaa gat acc aat aat gat aac 5399 
Lys Gly His Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn 
1265 1270 1275 

cgc gca aga gat ate gac acc tta aaa ttt act gat att aat tta tec 5447 
Arg Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp lie Asn Leu Ser 
1280 1285 1290 

gaa ctt tgg ttt age cga gaa aat aac gat ttg att att aaa tea tta 5495 
Glu Leu Trp Phe Ser Arg Glu Asn Asn Asp Leu lie lie Lys Ser Leu 
1295 1300 1305 1310 

tta agt gag gat aaa gtc acg gtt caa aat tgg tat tea cac caa gat 5543 
Leu Ser Glu Asp Lys val Thr val Gin Asn Trp Tyr Ser His Gin Asp 
1315 1320 1325 

cat aaa ata gaa aat att cgt tta teg aat gag caa atg ttg gtq age 5591 
His Lys lie Glu Asn lie Arg Leu Ser Asn Glu Gin Met Leu Val Ser 
1330 1335 1340 



act cag gtq gag aag atg gtt gag teg atg gec gqc ttt get cag aag 5639 
Thr Gin Val Glu Lys Met val Glu Ser Met Ala Gly Phe Ala Gin Lys 
1345 1350 1355 

cac gqa gqa gag ata tct ctt ctg teg cct gaa gag gta aaa caa tat 5687 
His Gly Gly Glu lie Ser Leu Leu Ser Pro Glu Glu val Lys Gin Tyr 
1360 1365 1370 

ate aat age tta aca get get tta taa catacgaaag aaateggcac 5734 
lie Asn Ser Leu Thr Ala Ala Leu 
1375 1380 

agtttttgtg aactgtgccg atttgatttt agtgtaagaa tatagectga ttttaagaaa 5794 

tttactcttg gctaataact atttcccatt ttataagtta ttgacggatg gttttatcaa 5854 

atatgagatc aaatcttatt ttaaattege tttccattaa gcgatattga tcttttaagt 5914 

ttggggccgc atgagtttgg aaccgatacc actcattgtg ggaatcaata cacaatacgc 5974 

tgtaatcgga etcttgeagt tcataataat gctttctctc cgttaattct tettgegtat 6034 

atggcgagag attaaagctg aatggctggt tcgcactaac aaacaggttc tccgatttca 6094 

gatattcaca acegtaatgg ctaccggttt cctgcggttt tacataattg gtatgatttt 6154 

gtttagctgt tataeggtag atgectaatt gtggtaaatt gcgtgtgtca atatagcttt 6214 

cttgttctcc gtaaccgaaa tactcaatgg cgttttctgt tttagctaag aagaaacgta 6274 

agecgaageg gggtaaatac ggtaattcga tegggegaat agegttaatt tcaaccgaaa 6334 

gttgtccgtc attgaagata cgataacgaa tatccagtgt taaaatgega ccgcgagaaa 6394 

ttgacacaat tgcagatttt actgaaaatt cgaccgcttg ttcgctttgc tgccactgaa 6454 

tttcataege tctggtatag getttategt ageeggcatt ttggcacgcc tcacgaatga 6514 

ggegatcatt gtcggttggc gcacgccaaa tattaaaatc taacgattgt tggataatcg 6574 

ctttaccggc tttttcaata cgggtgaaaa tccctttctg tttatctaat tgataactaa 6634 

attgacegtt gtgtacgtta atgtggaagc gatcttcttg tacttcaaat gcactgttct 6694 

caattgtgaa ttgtggtaat actaatttat tttcgctaaa taaattgagc tgetcgaage 6754 

caagtgaatg tgettegtet aataattcga ccgeggtatt taagcgataa tttaaattca 6814 

gtagccataa atgcccgtta ttttttggta actcaategg taatactacg ctgccgtgcg 6874 

gttggcaaga aacggataaa ttcccaccgc ttgtcaccac geegtttteg acaaattcgt 6934 

aatcaatcgt taaataatcg gcaagatcag tgaaatccaa gtagttgtgg atcacaattt 6994 

ggttatcgat 7004 

<210> 4 
<211> 1382 
<212> PRT 

<213> Actinobacillus pleuropneumoniae 
<400> 4 



Met Ser Asp Asn Ala Phe Phe val lie Glu Glu Ser Gly Lys Arg Tyr 
15 10 15 

lie Glu Asn Phe Gly lie Glu Pro Leu Gly Lys Gin Glu Asp Phe Asp 
20 25 30 

Phe val Gly Gly Phe Trp ser Asn Leu val Asn Arg Gly Leu Glu Ser 
35 40 45 

lie lie Asp Pro Ser Gly He Gly Gly Thr val Asn Leu Asn Phe Thr 
50 55 60 

Gly Glu val Glu Thr Tyr Thr Leu Asp Glu Thr Arg Phe Lys Ala Glu 
65 70 75 80 

Ala Ala Lys Lys Ser His Trp ser Leu val Asn Ala Ala Lys val Tyr 
85 90 95 

Gly Gly Leu Asp Gin lie lie Lys Lys Leu Trp Asp Ser Gly Ser lie 
100 105 110 

Lys His Leu Tyr Gin Asp Lys Asp Thr Gly Lys Leu Lys Pro He lie 
115 120 125 

Tyr Gly Thr Ala Gly Asn Asp Ser Lys He Glu Gly Thr Lys lie Thr 
130 135 140 

Arg Arg lie Ala Gly Lys Glu val Thr Leu Asp lie Ala Asn Gin Lys 
145 150 155 160 

lie Glu Lys Gly val Leu Glu Lys Leu Gly Leu Ser val ser Gly Ser 
165 170 175 

Asp lie lie Lys Leu Leu Phe Gly Ala Leu Thr Pro Thr Leu Asn Arg 
180 185 190 

Met Leu Leu Ser Gin Leu lie Gin ser Phe ser Asp Ser Leu Ala Lys 
195 200 205 

Leu Asp Asn Pro Leu Ala Pro Tyr Thr Lys Asn Gly Val val Tyr val 
210 215 220 

Thr Gly Lys Gly Asn Asp Val Leu Lys Gly Thr Glu His Glu Asp Leu 
225 230 235 240 

Phe Leu Gly Gly Glu Gly Asn Asp Thr Tyr Tyr Ala Arg Val Gly Asp 
245 250 255 

Thr He Glu Asp Ala Asp Gly Lys Gly Lys val Tyr Phe val Arg Glu 
260 265 270 

Lys Gly val Pro Lys Ala Asp Pro Lys Arg val Glu Phe Ser Glu Tyr 
275 280 285 

lie Thr Lys Glu Glu lie Lys Glu val Glu Lys Gly Leu Leu Thr Tyr 
290 295 300 



Ala val Leu Glu Asn Tyr Asn Trp Glu Glu Lys Thr Ala Thr Phe Ala 

305 310 315 320 

His Ala Thr Met Leu Asn Glu Leu Phe Thr Asp Tyr Thr Asn Tyr Arg 

325 330 335 



Tyr Glu val Lys Gly Leu Lys Leu Pro Ala val Lys Lys Leu Lys Ser 
340 345 350 

pro Leu val Glu Phe Thr Ala Asp Leu Leu Thr val Thr Pro lie Asp 
355 360 365 

Glu Asn Gly Lys Ala Leu Ser Glu Lys Ser lie Thr val Lys Asn Phe 
370 375 380 

Lys Asn Gly Asp Leu Gly lie Arg Leu Leu Asp Pro Asn Ser Tyr Tyr 
385 390 395 400 

Tyr Phe Leu Glu Gly Gin Asp Thr Gly Phe Tyr Gly Pro Ala Phe Tyr 
405 410 415 

lie Glu Arg Lys Asn Gly Gly Gly Ser Lys Asn Asn ser Ser Gly Ala 
420 425 430 

Gly Asn ser Lys Asp Trp Gly Gly Asn Gly His Gly Asn His Ara Asn 
435 440 445 

Asn Ala Ser Asp Leu Asn Lys Pro Asp Gly Asn Asn Gly Asn Asn Gin 
450 455 460 

Asn Asn Gly Ser Asn Gin Asp Asn His Ser Asp Val Asn Ala Pro Asn 
465 470 475 480 

Asn Pro Gly Arg Asn Tyr Asp lie Tyr Asp Pro Leu Ala Leu Asp Leu 
485 490 495 

Asp Gly Asp Gly Leu Glu Thr val Ser Met Asn Gly Arg Gin Gly Ala 
500 505 510 

Leu Phe Asp His Glu Gly Lys Gly lie Arg Thr Ala Thr Gly Trp Leu 
515 520 525 

Ala Ala Asp Asp Gly Phe Leu Val Leu Asp Arg Asn Gin Asp Gly lie 
530 535 540 

lie Asn Asp lie Ser Glu Leu Phe Ser Asn Lys Asn Gin Leu Ser Asp 
545 550 555 560 

Gly ser lie Ser Ala His Gly Phe Ala Thr Leu Ala Asp Leu Asp Thr 
565 570 575 

Asn Gin Asp Gin Arg lie Asp Gin Asn Asp Lys Leu Phe ser Lys Leu 
580 585 590 

Gin lie Trp Arg Asp Leu Asn Gin Asn Gly Phe Ser Glu Ala Asn Glu 
595 600 605 

Leu Phe Ser Leu Glu Ser Leu Asn lie Lys Ser Leu His Thr Ala Tyr 
610 615 620 

Glu Glu Arg Asn Asp Phe Leu Ala Gly Asn Asn lie Leu Ala Gin Leu 
625 630 635 640 

Gly Lys Tyr Glu Lys Thr Asp Gly Thr Phe Gly Gin Met Gly Asp Leu 
645 650 655 

Asn Phe Ser Phe Asn Pro Phe Tyr Ser Arg Phe Thr Glu Ala Leu Asn 
660 665 670 

Leu Thr Glu Gin Gin Arg Arg Thr lie Asn Leu Thr Gly Thr Gly Arg 



675 



680 



685 



Val Arg Asp Leu Arg Glu Ala Ala Ala Leu Ser Glu Glu Leu Ala Ala 
690 695 700 

Leu Leu Gin Gin Tyr Thr Lys Gly Ser Asp Phe Gin Ala Gin Arg Glu 
705 710 715 720 

Leu Leu Pro Ala lie Leu Asp Lys Trp Ala Ala Thr Asp Leu Gin Tyr 
725 730 735 

Gin His Tyr Asp Lys Thr Leu Leu Lys Thr val Glu Ser Thr Asp ser 
740 745 750 

Ser Ala ser val val Arg val Thr Pro ser Gin Leu ser ser lie Arg 
755 760 765 

Asn val Lys His Asp Pro Thr val Met Gin Asn cys Glu Gin ser Lys 
770 775 780 

Ala Lys lie Ala Thr Leu Asn Ser Leu Tyr Gly Leu Asn lie Asp Gin 
785 790 795 800 

Leu Tyr Tyr Thr Thr Asp Lys Asp lie Arg Tyr lie Thr Asp Lys val 
805 ' 810 815 

Asn Asn Met Tyr Gin Thr Thr Gly Glu Leu Gly Tyr Arg Ser Leu Leu 
820 825 830 

Leu Gin Thr Arg Val Lys Lys Tyr Val Tyr Ser val Asn Ala Lys Gin 
835 840 845 

Phe Glu Gly Lys Trp Val Ala Asp Tyr Ser Arg Thr Glu Ala Leu Phe 
850 855 860 

Asn Ser Thr Tyr Lys Gin Ser Pro Glu Asn Val Leu Tyr Asp Leu Arg 
865 870 875 880 

Glu Tyr Leu Ser Phe Tyr Asn Asp Pro Thr Glu Trp Lys Glu Gly Leu 
885 890 895 

Leu Leu Leu ser Arg Tyr lie Asp Tyr Ala Lys Ala Gin Gly Phe Tyr 
900 905 910 

Glu Asn Trp Ala Ala Thr Ser Asn Leu Thr lie Ala Arg Leu Arg Glu 
915 920 925 

Ala Gly val lie Cys Ala Glu ser Thr Asp Leu Lys Gly Asp Glu Lys 
930 935 940 

Asn Asn lie val Leu Gly Ser Gin Lys Asp Asn Asn Leu ser Gly Ser 
945 950 955 960 

Ala Gly Asp Asp Leu Leu lie Gly Gly Glu Gly Asn Asp Thr Leu Lys 
965 970 975 

Gly Ser Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys Gly His Gly Gin 
980 985 990 

Asp val lie Tyr Glu Tyr ser Asp Ser Ala Asn Ser Lys Lys Asp lie 
995 1000 1005 

Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala Glu val Lys Phe Arg 
1010 1015 1020 



Arg val Asp Asn Asp Leu Met Leu Phe Gly Tyr His Asp Thr Asp Ser 
1025 1030 1035 1040 

val Thr val Lys Ser Phe Tyr ser His val Asp Tyr Gin Phe Asp Lys 
1045 1050 1055 

Leu Glu Phe Ala Asp Arg ser lie Thr Arg Asp Glu Leu lie Lys Ala 
1060 " 1065 1070 

Gly Leu His Leu Tyr Gly Thr Asp Gly Asn Asp Asp He Lys Asp His 
1075 1080 1085 

Ala Asp Trp Asp Ser lie val Glu Gly Gly Lys Gly Asn Asp lie Leu 
1090 1095 1100 

Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys Gly His Gly 
1105 1110 1115 1120 

Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn Arg Ala Arg Asp 
1125 1130 1135 

lie Asp Thr Leu Thr Phe Thr Asp val Asn Tyr Ala Glu val Lys Phe 
1140 1145 1150 

Arg Arg val Asp Asn Asp Leu Met Leu Phe Gly Tyr His Asp Thr Asp 
1155 1160 1165 

Ser Val Thr lie Lys Ser Phe Tyr Asn His Val Asp Tyr Gin Cys Asp 
1170 1175 1180 

Lys Leu Asp Phe Ala Asp Arg Ser lie Thr Arg Asp Glu Leu Gly Lys 
1185 1190 1195 1200 

Gin Gly Met Ala Leu Phe Gly Thr Asp Gly Asp Asp Asn lie Asn Asp 
1205 1210 1215 

Trp Gly Arg Asn Ser val lie Asp Ala Gly Ala Gly Asn Asp Thr Val 
1220 1225 1230 

Asn Gly Gly Asn Gly Asp Asp Thr Leu lie Gly Gly Lys Gly Asn Asp 
1235 1240 1245 

lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys Gly 
1250 1255 1260 

His Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn Arg Ala 
1265 1270 1275 1280 

Arg Asp lie Asp Thr Leu Lys Phe Thr Asp lie Asn Leu Ser Glu Leu 
1285 1290 1295 

Trp Phe Ser Arg Glu Asn Asn Asp Leu lie lie Lys Ser Leu Leu Ser 
1300 1305 1310 

Glu Asp Lys val Thr val Gin Asn Trp Tyr Ser His Gin Asp His Lys 
1315 1320 1325 

lie Glu Asn lie Arg Leu Ser Asn Glu Gin Met Leu val ser Thr Gin 
1330 1335 1340 

val Glu Lys Met val Glu Ser Met Ala Gly Phe Ala Gin Lys His Gly 
1345 1350 1355 1360 



Gly Glu lie Ser Leu Leu Ser Pro Glu Glu val Lys Gin Tyr lie Asn 
1365 1370 1375 

Ser Leu Thr Ala Ala Leu 
1380 

<210> 5 
<211> 6736 
<212> DNA 

<213> Actinobacillus pleuropneumoniae 
<220> 

<221> CDS 
<222> 1..453 

<220> 

<221> CDS 

<222> 1132.. 6549 

<220> 

<221> -10_signal 
<222> 617.. 623 

<220> 

<221> -35_signal 
<222> 594.. 599 

<220> 

<221> promoter 
<222> 454.. 1131 

<400> 5 

ate gat atg ccg ccg got acg ggc gat ate caa ctt act ctt teg caa 48 

lie Asp Met Pro Pro Gly Thr Gly Asp lie Gin Leu Thr Leu Ser Gin 

1 5 10 15 

caa att ccg gtt acc gqt gcg gtq gtq gta acc act ccg caa gat att 96 
Gin He Pro val Thr Gly Ala val val val Thr Thr Pro Gin Asp lie 
20 25 30 

gcg tta tta gat gcg gtq aaa gqt att tea atg ttc caa aaa gtq teg 144 
Ala Leu Leu Asp Ala Val Lys Gly lie Ser Met Phe Gin Lys Val Ser 
35 40 45 

gta ccg gtc tta gqt ate att gaa aat atg age gta cat ate tgc caa 192 
val Pro val Leu Gly lie lie Glu Asn Met Ser val His lie cys Gin 
50 55 60 

aat tgc gqt cac cac gaa gat att ttc ggc acc ggc gqt gcg gag aaa 240 
Asn Cys Gly His His Glu Asp lie Phe Gly Thr Gly Gly Ala Glu Lys 
65 70 75 80 

gtq gcg aag aaa tac gqt act aaa gta tta gga caa atg ccg ttg cat 288 
val Ala Lys Lys Tyr Gly Thr Lys Val Leu Gly Gin Met Pro Leu His 
85 90 95 

att cgc tta cgt caa gat ttg gat gee ggc aca ccg acc gtc gtt gcg 336 
lie Arg Leu Arg Gin Asp Leu Asp Ala Gly Thr Pro Thr val val Ala 
100 105 110 

gca ccg gaa cac gaa acc age cga gee tat att gaa tta gcg gca aaa 384 
Ala Pro Glu His Glu Thr Ser Arg Ala Tyr lie Glu Leu Ala Ala Lys 
115 120 125 



gtc get teg gaa tta tac tgg caa gqt teg gtt ate ccg tct gaa att 432 
Val Ala Ser Glu Leu Tyr Trp Gin Gly Ser Val lie Pro Ser Glu lie 
130 135 140 

atg att cgt gaa gta aaa taa gttttaataa ccacgaaaac acaaagaaca 483 
Met lie Arg Glu Val Lys 
145 150 

caageggtag aatttgeaga aaaatttgea aatcctaccg cttttttatt agtacgattc 543 

gctgttggac tgctatttga tttggtttgt caggatatta tgttattgta atgaaatgtt 603 

agtgaattat ttttattaat ttgaaaggaa acaaaatgaa aataaaaaaa cgttacattg 663 

cgctgttggt cttaggtgtc gttatcagct atgcctggta tcaaaattat caatgggaac 723 

agctgatgtt aagcggttat tgtgaaaagg aeggaagtta ttttgatgat aggcatacga 783 

agcaagaact gattgatagg gcaattaact atatgctgga gcatcaatct aaaaaaacat 843 

aegatgetta tactgatgaa cctttagaaa taaaaccata tttaacaata gaggaattta 903 

aaaaactcaa tccaaattgt tgtgaaatta cctcatggcc ageagatgea gttccacaag 963 

attgggatgt tcgtgtggaa ggtaaggcat ataggtatgt aatcgtaaaa tatttaagaa 1023 

ccttagcaaa tagagaacct gaacgatggg aaactagtat tgtttttgat aattgeggea 1083 

atcctaaaag agcaagctac ttatattatt taaagagaga aatttatt atg aca aaa 1140 

Met Thr Lys 
1 

tta act atg caa gat gtq acc aat tta tat tta tat aaa acg aaa act 1188 
Leu Thr Met Gin Asp Val Thr Asn Leu Tyr Leu Tyr Lys Thr Lys Thr 
5 10 15 

eta cct aaa gat aga ttg gat gat tea ctt att tct gaa ata gqa aaa 1236 
Leu Pro Lys Asp Arg Leu Asp Asp Ser Leu lie Ser Glu lie Gly Lys 
20 25 30 35 

gqa gat gat gat att gat aga aaa gaa ttt atg gtq gqg ccg gqa cgt 1284 
Gly Asp Asp Asp lie Asp Arg Lys Glu Phe Met Val Gly Pro Gly Arg 
40 45 50 

ttt gtq acc get gat aac ttt age gtt gta aga gat ttt ttt aat get 1332 
Phe val Thr Ala Asp Asn Phe Ser val val Arg Asp Phe Phe Asn Ala 
55 60 65 

gqg aaa tea cgc att att gcg ccg caa gtc ccg cct att cgt tea cag 1380 
Gly Lys Ser Arg lie lie Ala Pro Gin val Pro Pro lie Arg Ser Gin 
70 ~ 75 80 

cag gaa aaa ate ttg gtc gqt tta aaa ccg gqc aaa tat tec aaa gcg 1428 
Gin Glu Lys lie Leu Val Gly Leu Lys Pro Gly Lys Tyr Ser Lys Ala 
85 90 95 

cag ata ttg gaa atg ctg gqt tat acg aaa gqc gqa gaa gtq gta aat 1476 
Gin lie Leu Glu Met Leu Gly Tyr Thr Lys Gly Gly Glu val val Asn 
100 105 110 115 

gqc atg ttt gee gqt gaa gtc cag aca tta gqc ttt tat gac gat gqc 1524 
Gly Met Phe Ala Gly Glu val Gin Thr Leu Gly Phe Tyr Asp Asp Gly 
120 125 130 



aaa ggg gat tta etc gaa cgc gec tat ate tgg aat acc aca gga ttt 1572 

Lys Gly Asp Leu Leu Glu Arg Ala Tyr He Trp Asn Thr Thr Gly Phe 
135 140 145 

aaa atg age gac aat gec ttt ttt gtt ata gaa gaa tea ggc aaa cgc 1620 

Lys Met ser Asp Asn Ala Phe Phe val lie Glu Glu Ser Gly Lys Arg 

150 155 160 



tat att gaa aac ttt ggt att gaa cct ctt ggt aag caa gaa gat ttt 
Tyr lie Glu Asn Phe Gly lie Glu Pro Leu Gly Lys Gin Glu Asp Phe 
165 170 175 

gat ttt gtc ggc ggc ttt tgg tct aac tta gtg aat cgt ggt ttg gaa 
Asp Phe val Gly Gly Phe Trp Ser Asn Leu Val Asn Arg Gly Leu Glu 
180 185 190 195 

agt att ate gac cca tec ggt ate ggt gga acg gta aac ctt aac ttt 
Ser He lie Asp Pro Ser Gly lie Gly Gly Thr Val Asn Leu Asn Phe 
200 205 210 

acc ggc gag gtg gaa acc tac acg tta gac gaa aca agg ttt aaa gcg 
Thr Gly Glu val Glu Thr Tyr Thr Leu Asp Glu Thr Arg Phe Lys Ala 
215 220 225 



tac ggc ggt tta gac caa att att aaa aaa eta tgg gac agt ggc tea 
Tyr Gly Gly Leu Asp Gin lie lie Lys Lys Leu Trp Asp Ser Gly Ser 
245 250 255 



att tac ggc acg gee ggc aac gac agt aag att gaa ggc act aaa ate 
lie Tyr Gly Thr Ala Gly Asn Asp Ser Lys lie Glu Gly Thr Lys lie 
280 285 290 



aaa att gaa aaa ggc gtg tta gag aaa ttg ggg ctg tct gtt agt ggt 
Lys lie Glu Lys Gly val Leu Glu Lys Leu Gly Leu Ser Val Ser Gly 
310 315 320 



gtc acc ggc aaa ggg aat gat gtg ctt aaa gga act gaa cat gag gat 
val Thr Gly Lys Gly Asn Asp val Leu Lys Gly Thr Glu His Glu Asp 
375 380 385 



1668 



1716 



1764 



1812 



gaa gcg gcg aag aaa age eat tgg agt tta gtg aat gcg gcg aaa gta 1860 
Glu Ala Ala Lys Lys Ser His Trp ser Leu Val Asn Ala Ala Lys Val 
230 235 240 



1908 



att aag cat tta tat caa gat aaa gat acg ggc aaa tta aaa ccg att 1956 
lie Lys His Leu Tyr Gin Asp Lys Asp Thr Gly Lys Leu Lys Pro lie 
260 265 270 275 



2004 



acc cgt agg att gcg ggt aaa gaa gtt acg ctt gat att gee aat cag 2052 
Thr Arg Arg lie Ala Gly Lys Glu val Thr Leu Asp lie Ala Asn Gin 
295 300 305 



2100 



teg gat ate att aaa ttg ttg ttt gga gca ttg act cca act tta aat 2148 
Ser Asp lie lie Lys Leu Leu Phe Gly Ala Leu Thr Pro Thr Leu Asn 
325 330 335 

aga atg ttg eta tea caa ctt ate cag tct ttt tec gat age ttg get 2196 
Arg Met Leu Leu Ser Gin Leu lie Gin Ser Phe Ser Asp Ser Leu Ala 
340 345 350 355 

aaa ctt gat aat ccc tta gec cct tac act aaa aat ggc gtg gtt tat 2244 
Lys Leu Asp Asn Pro Leu Ala Pro Tyr Thr Lys Asn Gly val val Tyr 
360 365 370 



2292 



ttg ttt etc ggt gqt gag gqg aat gat act tat tat gcg aga gta gqc 2340 
Leu Phe Leu Gly Gly Glu Gly Asn Asp Thr Tyr Tyr Ala Arg val Gly 
390 395 400 



gat aca att gaa gac gec gac gqc aaa gqt aaa gtc tat ttt gtq aga 
Asp Thr lie Glu Asp Ala Asp Gly Lys Gly Lys val Tyr Phe val Arg 
405 410 415 

gaa aaa gqg gta cct aag gcg gat cct aag egg gta gag ttt age gag 
Glu Lys Gly val Pro Lys Ala Asp Pro Lys Arg val Glu Phe Ser Glu 
420 425 430 435 

tac ata acg aaa gaa gaa ata aaa gag gtt gaa aag gqg tta tta act 
Tyr lie Thr Lys Glu Glu lie Lys Glu Val Glu Lys Gly Leu Leu Thr 
440 445 450 



Phe Lys Asn Gly Asp Leu Gly lie Arg Leu Leu Asp Pro Asn Ser Tyr 
535 540 545 

tat tat ttc ctt gaa gqc caa gat acg gqt ttt tat gqt cct get ttt 
Tyr Tyr Phe Leu Glu Gly Gin Asp Thr Gly Phe Tyr Gly Pro Ala Phe 
550 555 560 

tat att gaa cga aaa aac gqt gqc gqc get aaa aat aac teg teg gqa 
Tyr lie Glu Arg Lys Asn Gly Gly Gly Ala Lys Asn Asn Ser Ser Gly 
565 ~ 570 575 

gca gqa aat age aaa gat tgg gqc gqg aac gqg cat gqa aat cac cga 
Ala Gly Asn Ser Lys Asp Trp Gly Gly Asn Gly His Gly Asn His Arg 
580 585 590 595 



caa aat aac gqa age aat caa gat aat cat age gat gtq aat gcg cca 
Gin Asn Asn Gly Ser Asn Gin Asp Asn His Ser Asp val Asn Ala Pro 
615 620 625 



2388 



2436 



2484 



tac gca gtt tta gaa aat tat aat tgg gaa gag aaa acg gcg act ttc 2532 
Tyr Ala val Leu Glu Asn Tyr Asn Trp Glu Glu Lys Thr Ala Thr Phe 
455 460 465 

get cat gcg act atg ctt aat gag ctt ttt act gat tat act aat tat 2580 
Ala His Ala Thr Met Leu Asn Glu Leu Phe Thr Asp Tyr Thr Asn Tyr 
470 475 480 

cgt tat gaa gtt aaa gqa eta aaa ttg ccc gee gtt aaa aag tta aaa 2628 
Arg Tyr Glu Val Lys Gly Leu Lys Leu Pro Ala Val Lys Lys Leu Lys 
485 490 495 

agt ccg ttg gtq gag ttt aca get gat tta tta act gtt acg cct att 2676 
Ser Pro Leu val Glu Phe Thr Ala Asp Leu Leu Thr Val Thr Pro lie 
500 505 510 515 

gac gaa aac gqa aaa gca ctt age gaa aaa agt att acg gtt aaa aat 2724 
Asp Glu Asn Gly Lys Ala Leu Ser Glu Lys Ser lie Thr Val Lys Asn 
520 525 530 

ttt aaa aat gqt gat tta gqa ata agg ttg ttg gat cct aat age tat 2772 
lly Asp Leu Gly ll< 



2820 



2868 



2916 



aat aat gee tec gac ctg aat aaa ccg gac gqa aat aat gqg aat aac 2964 
Asn Asn Ala Ser Asp Leu Asn Lys Pro Asp Gly Asn Asn Gly Asn Asn 
600 605 610 



3012 



aat aac ccg gqa. cgt aac tat gat att tac gat cct tta get tta gat 3060 
Asn Asn Pro Gly Arg Asn Tyr Asp lie Tyr Asp Pro Leu Ala Leu Asp 
630 635 640 



tta gat gqa gat ggg ctt gaa acc gtq teg atg aac ggg cga caa ggc 3108 
Leu Asp Gly Asp Gly Leu Glu Thr VaT Ser Met Asn Gly Arg Gin Gly 
645 650 655 

gcg tta ttc gat cat gaa gqa aaa gqt att cgt acc gca acg ggc tgg 3156 
Ala Leu Phe Asp His Glu Gly Lys Gly lie Arg Thr Ala Thr Gly Trp 
660 665 670 675 



etc get gcg gat gac gqt ttt tta gtq tta gat cgt aac caa gac ggc 
Leu Ala Ala Asp Asp Gly Phe Leu vaT Leu Asp Arg Asn Gin Asp Gly 
680 685 690 



aat tta acc gag caa caa cgt cgc aca att aat eta acc ggc acc gqt 
Asn Leu Thr Glu Gin Gin Arg Arg Thr lie Asn Leu Thr Gly Thr Gly 
820 825 830 835 



3204 



att att aat gat ata age gag tta ttt agt aat aaa aat caa ctt tec 3252 
lie lie Asn Asp lie Ser Glu Leu Phe Ser Asn Lys Asn Gin Leu Ser 
695 700 705 

gac ggc agt att tct gca cac gqt ttt gcg aca tta gec gat ttg gat 3300 
Asp Gly Ser lie Ser Ala His GTy Phe Ala Thr Leu Ala Asp Leu Asd 
710 715 720 

aca aac caa gat cag cgt ate gac caa aat gat aag ctg ttt tct aaa 3348 
Thr Asn Gin Asp Gin Arg lie Asp Gin Asn Asp Lys Leu Phe Ser Lys 
725 730 735 

etc caa att tgg egg gat tta aat caa aac gqt ttt agt gaa gcg aat 3396 
Leu Gin He Trp Arg Asp Leu Asn Gin Asn GTy Phe Ser Glu Ala Asn 
740 745 750 755 

gag ctg ttt age tta gaa agt ttg aat att aaa tct tta cat acc gee 3444 
Glu Leu Phe Ser Leu Glu Ser Leu Asn lie Lys Ser Leu His Thr Ala 
760 765 770 

tat gaa gag cgt aat gat ttt eta gcg ggc aat aat ate ctt get cag 3492 
Tyr Glu Glu Arg Asn Asp Phe Leu Ala GTy Asn Asn lie Leu Ala Gin 
775 780 785 

ctt ggg aag tat gaa aaa acg gac ggt act ttt gca caa atg ggc gat 3540 
Leu GTy Lys Tyr Glu Lys Thr Asp GTy Thr Phe Ala Gin Met GTy Asp 
790 795 800 

tta aat ttc agt ttt aac ccg ttt tat age cga ttt acc gaa gcg tta 3588 
Leu Asn Phe Ser Phe Asn Pro Phe Tyr ser Arg Phe Thr Glu Ala Leu 
805 810 815 



3636 



egg gtt egg gat ttg cgt gaa gee gee gca ctt tct gag gag ttg get 3684 
Arg val Arg Asp Leu Arg Glu Ala Ala Ala Leu Ser Glu Glu Leu Ala 
840 845 850 

get tta tta caa cag tac act aag gee tec gat ttt cag gca caa cga 3732 
Ala Leu Leu Gin Gin Tyr Thr Lys Ala Ser Asp Phe Gin Ala Gin Arg 
855 860 865 

gaa tta ttg cct gee att tta gat aaa tgg gcg gca acg gat tta cag 3780 
Glu Leu Leu Pro Ala lie Leu Asp Lys Trp Ala Ala Thr Asp Leu Gin 
870 875 880 

tat caa cat tat gat aaa aca tta ctt aaa acg gta gaa agt acc gat 3828 
Tyr Gin His Tyr Asp Lys Thr Leu Leu Lys Thr val Glu Ser Thr Asp 
885 890 895 



agt agt get tct gtc gtt aga gtc acg cct tct caa tta agt agt ata 3876 
ser Ser Ala Ser val val Arg val Thr Pro Ser Gin Leu ser Ser lie 
900 905 910 915 

cgc aat gca aag cat gat cct acc gtt atg caa aac ttt gaa cag agt 3924 
Arg Asn Ala Lys His Asp Pro Thr Val Met Gin Asn Phe Glu Gin Ser 
920 925 930 

aag gca aaa att gcg act tta aat teg etc tac ggg tta aat ate gat 3972 
Lys Ala Lys lie Ala Thr Leu Asn Ser Leu Tyr Gly Leu Asn lie Asp 
935 940 945 

caa ctt tat tac acg acg gat aaa gac att cgc tat att act gat aaa 4020 
Gin Leu Tyr Tyr Thr Thr Asp Lys Asp lie Arg Tyr lie Thr Asp Lys 
950 955 960 

gtq aat aat atg tat caa aca acc gta gaa ctt gec tac cgt tct tta 4068 
Val Asn Asn Met Tyr Gin Thr Thr Val Glu Leu Ala Tyr Arq Ser Leu 
965 970 975 

ctt tta caa acg cgt ttg aag aaa tat gtt tat age gtt aat gcg aaa 4116 
Leu Leu Gin Thr Arg Leu Lys Lys Tyr val Tyr Ser val Asn Ala Lys 
980 985 990 995 

caa ttc gaa ggg aaa tgg gta acc gat tat tct cgt act gaa gec tta 4164 
Gin Phe Glu Gly Lys Trp Val Thr Asp Tyr Ser Arg Thr Glu Ala Leu 
1000 1005 ~ 1010 

ttt aac tct act ttt aaa caa teg cct gaa aat gca tta tat gat tta 4212 
Phe Asn ser Thr Phe Lys Gin Ser Pro Glu Asn Ala Leu Tyr Asp Leu 
1015 1020 1025 

age gaa tac ctt tct ttc ttt aac gat cct acg gaa tgg aaa gaa ggg 4260 
Ser Glu Tyr Leu Ser Phe Phe Asn Asp Pro Thr Glu Trp Lys Glu Gly 
1030 1035 1040 

eta tta ctg tta age cgt tat ata gat tat get aaa gca caa gga ttt 4308 
Leu Leu Leu Leu Ser Arg Tyr lie Asp Tyr Ala Lys Ala Gin Gly Phe 
1045 1050 1055 

tat gaa aac tgg gcg get act tct aac tta act att gee cgt tta aga 4356 
Tyr Glu Asn Trp Ala Ala Thr Ser Asn Leu Thr lie Ala Arg Leu Arg 
1060 1065 1070 1075 

gag get gga gta att ttt gca gaa teg acg gat tta aaa ggc gat gaa 4404 
Glu Ala Gly val lie Phe Ala Glu Ser Thr Asp Leu Lys Gly Asp Glu 
1080 1085 1090 

aaa aat aat att ttg tta ggt age caa aaa gat aat aac tta teg ggt 4452 
Lys Asn Asn lie Leu Leu Gly Ser Gin Lys Asp Asn Asn Leu Ser Gly 
1095 1100 1105 

agt gca ggt gat gat eta ctt ate ggc gga gag ggt aat gat acg tta 4500 
Ser Ala Gly Asp Asp Leu Leu lie Gly Gly Glu Gly Asn Asp Thr Leu 
1110 1115 1120 

aaa ggc age tac ggt gca gac acc tat ate ttt age aaa gga cac gga 4548 
Lys Gly Ser Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys Gly His Gly 
1125 1130 1135 

cag gat ate gtt tat gaa gat acc aat aat gat aac cgc gca aga gat 4596 
Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn Arg Ala Arg Asp 
1140 1145 1150 1155 



ate gac acc tta aaa ttt acc gat gtq aat tat gcg gaa gtg aag ttt 
lie Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala Glu Val Lys Phe 
1160 1165 1170 

cga cga gta gat aat gac tta atg tta ttc gqt tat cat gat acg gat 
Arg Arg Val Asp Asn Asp Leu Met Leu Phe Gly Tyr His Asp Thr Asp 
1175 1180 1185 

teg gtc acg gta aaa tec ttc tac age cat gta gat tat caa ttt gac 
Ser val Thr val Lys Ser Phe Tyr Ser His val Asp Tyr Gin Phe Asp 
1190 1195 1200 

aaa ttg gag ttt get gac cgc agt ata act cgc gat gaa ctg att aaa 
Lys Leu Glu Phe Ala Asp Arg Ser lie Thr Arg Asp Glu Leu lie Lys 
1205 1210 1215 

gca gqg ctt cat eta tac gqc acc gat gqc aat gat gat ata aag gat 
Ala Gly Leu His Leu Tyr GJy Thr asd Glv Asn Asp Asp lie Lys Asp 
1220 1225 " 1230 1235 

cat gcg gat tgg gac age att ttg gaa gqc gqc aaa gqc aac gat att 
His Ala Asp Trp Asp Ser lie Leu Glu Gly Gly Lys Gly Asn Asp lie 
1240 1245 1250 

eta aga gqt gqc tac gqt gcg gac acc tat ate ttt age aaa gqa cac 
Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys Gly His 
1255 1260 1265 



gqa cag gat ate gtt tat gaa gat acc aat aat gat aac cgc gca aga 
Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn Arg Ala Arg 
1270 1275 1280 



gat ate gac acc tta aaa ttt act gat gtq aat tat gcg gaa gtq aaa 
Asp lie Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala Glu Val Lys 
1285 1290 1295 

ttc cga cga gta gat aat gac tta atg tta ttc gqt tat cat gat acg 
Phe Arg Arg Val Asp Asn Asp Leu Met Leu Phe Gly Tyr His Asp Thr 
1300 1305 1310 1315 

gat teg gtc acg ata aaa tec ttc tac aac cat gta gat tat caa ttt 
Asp Ser Val Thr lie Lys Ser Phe Tyr Asn His val Asp Tyr Gin Phe 
1320 1325 1330 

gac aaa ttg gaa ttt get gac cgc agt ata act cgt gat gaa eta gqt 
Asp Lys Leu Glu Phe Ala Asp Arg ser lie Thr Arg Asp Glu Leu Gly 
1335 1340 1345 

aaa caa gqt atg gca tta ttt gqc act gac gqt gat gat aat ate aac 
Lys Gin Gly Met Ala Leu Phe Gly Thr Asp Gly Asp Asp Asn lie Asn 
1350 1355 1360 

gac tgg gqa cgt aac teg gtq att gat gee gqt gcg gqt aat gat acg 
Asp Trp Gly Arg Asn Ser val lie Asp Ala Gly Ala Gly Asn Asp Thr 
1365 1370 1375 

gtt aat gqc gqt aat gqc gat gac acc etc ate gqc gqc aaa gqt aat 
Val Asn Gly Gly Asn Gly Asp Asp Thr Leu lie Gly Gly Lys Gly Asn 
1380 1385 1390 1395 

gat att eta aga gqt gqc tac gqt gcg gac acc tat ate ttt age aaa 
Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys 
1400 1405 1410 



gga cac gga cag gat ate gtt tat gaa gat acc aat aat gat aac cgc 
Gly His Gly Gin Asp lie Val Tyr Glu Asp Thr Asn Asn Asp Asn Arg 
1415 1420 1425 

gca aga gat ate gac acc tta aaa ttt acc gat gtg aat tat gcg gaa 
Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala Glu 
1430 1435 1440 

gtg aaa ttc cga cga gta gat aat gac tta atg tta ttc ggt tat cat 
Val Lys Phe Arg Arg Val Asp Asn Asp Leu Met Leu Phe Gly Tyr His 
1445 1450 1455 

gat acg gat teg gtc acg gta aaa tec ttc tac age cat gta gat tat 
Asp Thr Asp Ser val Thr Val Lys Ser Phe Tyr ser His val Asp Tyr 
1460 1465 1470 1475 

caa ttt gac aaa ttg gag ttt get gac cgc agt ata act cgc gat gaa 
Gin Phe Asp Lys Leu Glu Phe Ala Asp Arg ser lie Thr Arq Asp Glu 
1480 1485 ' 1490 

ctg att aaa gca ggg ctt cat eta tac ggc acc gat gqc aat gat gat 
Leu lie Lys Ala Gly Leu His Leu Tyr Gly Thr Asp Gly Asn Asp Asp 
1495 1500 1505 

ata aag gat cat gcg gat tgg gac age att ttg gaa gqc gqc aaa gqc 
lie Lys Asp His Ala Asp Trp Asp Ser lie Leu Glu Gly Gly Lys Gly 
1510 1515 1520 

aac gat att eta aga gqt gqc tac gqt gcg gac acc tat ate ttt age 
Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe Ser 
1525 1530 1535 



gqa cac gqa cag gat ate gtt tat gaa gat acc aat aat gat aac 
Gly His Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn 



aaa 

Lys Gly His Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp 
1540 1545 1550 1555 



cga gca aga gat ate gac acc tta aaa ttt act gat gtg aat tat gcg 
Arg Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala 
1560 1565 1570 

gaa gtg aaa ttc cga cga gta gat aat gac tta atg tta ttc ggt tat 
Glu Val Lys Phe Arg Arg Val Asp Asn Asp Leu Met Leu Phe Gly Tyr 
1575 ~ 1580 1585 

cat gat acg gat teg gtc acg ata aaa tec ttc tac aac cat gta gat 
His Asp Thr Asp Ser val Thr lie Lys Ser Phe Tyr Asn His Val Asp 
1590 1595 1600 

tat caa ttt gac aaa ttg gaa ttt get gac cgc agt ata act cgt gat 
Tyr Gin Phe Asp Lys Leu Glu Phe Ala Asp Arg Ser lie Thr Arg Asp 
1605 1610 1615 

gaa eta ggt aaa caa ggt atg gca tta ttt ggc act gac ggt gat gat 
Glu Leu Gly Lys Gin Gly Met Ala Leu Phe Gly Thr Asp Gly Asp Asp 
1620 1625 1630 1635 

aat ate aac gac tgg gga cgt aac teg gtg att gat gee ggt gcg ggt 
Asn lie Asn Asp Trp Gly Arg Asn Ser val lie Asp Ala Gly Ala Gly 
1640 " 1645 1650 

aat gat acg gtt aat ggc ggt aat ggc gat gac acc etc ate ggc ggc 
Asn Asp Thr val Asn Gly Gly Asn Gly Asp Asp Thr Leu lie Gly Gly 
1655 1660 1665 



aaa gqt aat gat att eta aga ggt gqc tac gqt gcg gac acc tat ate 6180 
Lys Gly Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie 
1670 1675 1680 

ttt age aaa gga cac gqa cag gat ate gtt tat gaa gat acc aat aat 6228 
Phe Ser Lys Gly His Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn 
1685 1690 1695 

gat aac cgc gca aga gat ate gac acc tta aaa ttt act gat att aat 6276 
Asp Asn Arg Ala Arg Asp He Asp Thr Leu Lys Phe Thr Asp He Asn 
1700 1705 1710 1715 

tta tec gaa ctt tgg ttt age cga gaa aat aac gat ttg att att aaa 6324 
Leu Ser Glu Leu Trp Phe Ser Arg Glu Asn Asn Asp Leu lie lie Lys 
1720 1725 1730 

tea tta tta agt gag gat aaa gtc acg gtt caa aat tgg tat tea cac 6372 
Ser Leu Leu Ser Glu Asp Lys Val Thr Val Gin Asn Trp Tyr Ser His 
1735 1740 1745 

caa gat cat aaa ata gaa aat att cgt tta teg aat gag caa acg ttg 6420 
Gin Asp His Lys lie Glu Asn lie Arg Leu ser Asn Glu Gin Thr Leu 
1750 1755 1760 

gtq age act cag gtq gag aag atg gtt gag teg atg gee gqc ttt get 6468 
val Ser Thr Gin val Glu Lys Met val Glu ser Met Ala Gly Phe Ala 
1765 1770 1775 

gag aag cac gqa gqa gag ata tct ctt gtq teg ctt gaa gag gta aaa 6516 
Gin Lys His Gly Gly Glu lie Ser Leu val ser Leu Glu Glu val Lys 
1780 1785 1790 1795 

caa tat ate aat age tta aca get get tta taa catacgaaag aaateggcac 6569 
Gin Tyr lie Asn Ser Leu Thr Ala Ala Leu 
1800 1805 

agtttttttg aactgtgccg atttgatttt agtgtaagaa tatagectga ttttaagaaa 6629 

tttactcttg gctaataact atttcccatt ttataagtta ttgacggatg gttttatcaa 6689 

atatgagatc aaatcttatt ttaaattege tttccattaa gcgatat 6736 



<210> 6 

<211> 150 

<212> PRT 

<213> Actinobacillus pleuropneumoniae 

<400> 6 

lie Asp Met Pro Pro Gly Thr Gly Asp lie Gin Leu Thr Leu ser Gin 

1 5 10 15 

Gin lie Pro val Thr Gly Ala val val val Thr Thr Pro Gin Asp He 
20 25 30 

Ala Leu Leu Asp Ala val Lys Gly lie Ser Met Phe Gin Lys Val ser 
35 40 45 

val Pro val Leu Gly lie lie Glu Asn Met Ser val His lie Cys Gin 
50 55 60 

Asn cys Gly His His Glu Asp lie Phe Gly Thr Gly Gly Ala Glu Lys 



65 70 75 80 

val Ala Lys Lys Tyr Gly Thr Lys val Leu Gly Gin Met Pro Leu His 
85 90 95 

lie Arg Leu Arg Gin Asp Leu Asp Ala Gly Thr Pro Thr val val Ala 
100 105 110 

Ala Pro Glu His Glu Thr ser Arg Ala Tyr lie Glu Leu Ala Ala Lys 
115 120 125 

Val Ala Ser Glu Leu Tyr Trp Gin Gly Ser val lie Pro ser Glu lie 
130 135 ' 140 

Met lie Arg Glu val Lys 
145 150 

<210> 7 
<211> 1805 
<212> PRT 

<213> Actinobacillus pleuropneumoniae 
<400> 7 

Met Thr Lys Leu Thr Met Gin Asp val Thr Asn Leu Tyr Leu Tyr Lys 
15 10 15 

Thr Lys Thr Leu Pro Lys Asp Arg Leu Asp Asp Ser Leu lie Ser Glu 
20 25 30 

lie Gly Lys Gly Asp Asp Asp lie Asp Arg Lys Glu Phe Met val Gly 
35 40 " " 45 

Pro Gly Arg Phe val Thr Ala Asp Asn Phe Ser Val Val Arg Asp Phe 
50 55 60 

Phe Asn Ala Gly Lys Ser Arg lie lie Ala Pro Gin val Pro Pro lie 
65 70 75 80 

Arg Ser Gin Gin Glu Lys lie Leu val Gly Leu Lys Pro Gly Lys Tyr 
85 90 95 

Ser Lys Ala Gin lie Leu Glu Met Leu Gly Tyr Thr Lys Gly Gly Glu 
100 105 110 

val val Asn Gly Met Phe Ala Gly Glu val Gin Thr Leu Gly Phe Tyr 
115 120 125 

Asp Asp Gly Lys Gly Asp Leu Leu Glu Arg Ala Tyr lie Trp Asn Thr 
130 135 ~ 140 

Thr Gly Phe Lys Met Ser Asp Asn Ala Phe Phe Val lie Glu Glu ser 
145 150 155 160 

Gly Lys Arg Tyr lie Glu Asn Phe Gly lie Glu Pro Leu Gly Lys Gin 
165 170 175 

Glu Asp Phe Asp Phe val Gly Gly Phe Trp ser Asn Leu Val Asn Arg 
180 185 190 

Gly Leu Glu ser lie lie Asp Pro Ser Gly lie Gly Gly Thr val Asn 
195 200 205 



Leu Asn Phe Thr Gly Glu val Glu Thr Tyr Thr Leu Asp Glu Thr Arg 
210 215 220 

Phe Lys Ala Glu Ala Ala Lys Lys Ser His Trp ser Leu Val Asn Ala 
225 230 235 240 

Ala Lys val Tyr Gly Gly Leu Asp Gin lie lie Lys Lys Leu Trp Asp 
245 250 255 

Ser Gly Ser lie Lys His Leu Tyr Gin Asp Lys Asp Thr Gly Lys Leu 
260 265 270 

Lys Pro lie lie Tyr Gly Thr Ala Gly Asn Asp Ser Lys lie Glu Gly 
275 280 285 



Thr Lys lie Thr Arg Arg lie Ala Gly Lys Glu val Thr Leu Asp lie 
290 295 300 

Ala Asn Gin Lys lie Glu Lvs Gly Val Leu Glu Lys Leu Gly Leu Ser 
305 310 315 320 

val Ser Gly Ser Asp lie lie Lys Leu Leu Phe Gly Ala Leu Thr Pro 
325 330 335 

Thr Leu Asn Arg Met Leu Leu Ser Gin Leu lie Gin Ser Phe Ser Asp 
340 345 350 

Ser Leu Ala Lys Leu Asp Asn Pro Leu Ala Pro Tyr Thr Lys Asn Gly 
355 360 365 

val val Tyr val Thr Gly Lys Gly Asn Asp val Leu Lys Gly Thr Glu 
370 375 380 

His Glu Asp Leu Phe Leu Gly Gly Glu Gly Asn Asp Thr Tyr Tyr Ala 
385 390 395 400 

Arg Val Gly Asp Thr lie Glu Asp Ala Asp Gly Lys Gly Lys val Tyr 
405 410 415 

Phe val Arg Glu Lys Gly val Pro Lys Ala Asp Pro Lys Arg Val Glu 
420 425 430 



Phe ser Glu Tyr lie Thr Lys Glu Glu lie Lys Glu Val Glu Lys Gly 
435 440 445 

Leu Leu Thr Tyr Ala Val Leu Glu Asn Tyr Asn Trp Glu Glu Lys Thr 
450 455 460 

Ala Thr Phe Ala His Ala Thr Met Leu Asn Glu Leu Phe Thr Asp Tyr 
465 470 475 480 

Thr Asn Tyr Arg Tyr Glu Val Lys Gly Leu Lys Leu Pro Ala Val Lys 
485 490 495 

Lys Leu Lys Ser Pro Leu Val Glu Phe Thr Ala Asp Leu Leu Thr Val 
500 505 510 



Thr Pro lie Asp Glu Asn Gly Lys Ala Leu Ser Glu Lys Ser lie Thr 
515 520 525 

Val Lys Asn Phe Lys Asn Gly Asp Leu Gly lie Arg Leu Leu Asp Pro 
530 535 540 

Asn Ser Tyr Tyr Tyr Phe Leu Glu Gly Gin Asp Thr Gly Phe Tyr Gly 



545 



550 



555 



560 



Pro Ala Phe Tyr lie Glu Arg Lys Asn Gly Gly Gly Ala Lys Asn Asn 
565 ~ 570 575 

Ser Ser Gly Ala Gly Asn Ser Lys Asp Trp Gly Gly Asn Gly His Gly 
580 585 590 

Asn His Arg Asn Asn Ala Ser Asp Leu Asn Lys Pro Asp Gly Asn Asn 
595 600 605 

Gly Asn Asn Gin Asn Asn Gly Ser Asn Gin Asp Asn His ser Asp val 
610 615 620 

Asn Ala Pro Asn Asn Pro Gly Arg Asn Tyr Asp lie Tyr Asp Pro Leu 
625 630 635 640 

Ala Leu Asp Leu Asp Gly Asp Gly Leu Glu Thr val ser Met Asn Gly 
645 650 655 

Arg Gin Gly Ala Leu Phe Asp His Glu Gly Lys Gly lie Arg Thr Ala 
660 665 670 

Thr Gly Trp Leu Ala Ala Asp Asp Gly Phe Leu val Leu Asp Arg Asn 
675 680 685 

Gin Asp Gly lie lie Asn Asp lie Ser Glu Leu Phe Ser Asn Lys Asn 
690 695 700 

Gin Leu Ser Asp Gly ser lie Ser Ala His Gly Phe Ala Thr Leu Ala 
705 710 715 720 

Asp Leu Asp Thr Asn Gin Asp Gin Arg He Asp Gin Asn Asp Lys Leu 
725 730 735 

Phe Ser Lys Leu Gin lie Trp Arg Asp Leu Asn Gin Asn Gly Phe Ser 
740 745 750 

Glu Ala Asn Glu Leu Phe Ser Leu Glu Ser Leu Asn lie Lys Ser Leu 
755 760 765 

His Thr Ala Tyr Glu Glu Arg Asn Asp Phe Leu Ala Gly Asn Asn lie 
770 775 780 

Leu Ala Gin Leu Gly Lys Tyr Glu Lys Thr Asp Gly Thr Phe Ala Gin 
785 790 795 800 

Met Gly Asp Leu Asn Phe Ser Phe Asn Pro Phe Tyr Ser Arg Phe Thr 
805 810 815 

Glu Ala Leu Asn Leu Thr Glu Gin Gin Arg Arg Thr lie Asn Leu Thr 
820 825 830 

Gly Thr Gly Arg Val Arg Asp Leu Arg Glu Ala Ala Ala Leu Ser Glu 
835 840 845 

Glu Leu Ala Ala Leu Leu Gin Gin Tyr Thr Lys Ala Ser Asp Phe Gin 
850 855 860 

Ala Gin Arg Glu Leu Leu Pro Ala lie Leu Asp Lys Trp Ala Ala Thr 
865 870 875 880 

Asp Leu Gin Tyr Gin His Tyr Asp Lys Thr Leu Leu Lys Thr val Glu 
885 890 895 



ser Thr Asp Ser Ser Ala Ser val val Arg val Thr Pro Ser Gin Leu 
900 905 910 

Ser Ser lie Arg Asn Ala Lys His Asp Pro Thr val Met Gin Asn Phe 
915 " 920 925 

Glu Gin Ser Lys Ala Lys lie Ala Thr Leu Asn ser Leu Tyr Gly Leu 
930 935 940 

Asn lie Asp Gin Leu Tyr Tyr Thr Thr Asp Lys Asp lie Arg Tyr lie 
945 950 955 960 

Thr Asp Lys val Asn Asn Met Tyr Gin Thr Thr val Glu Leu Ala Tyr 
965 970 975 

Arg Ser Leu Leu Leu Gin Thr Arg Leu Lys Lys Tyr Val Tyr Ser val 
980 985 990 

Asn Ala Lys Gin Phe Glu Gly Lys Trp Val Thr Asp Tyr Ser Arg Thr 
995 1000 1005 

Glu Ala Leu Phe Asn Ser Thr Phe Lys Gin Ser Pro Glu Asn Ala Leu 
1010 1015 1020 

Tyr Asp Leu Ser Glu Tyr Leu Ser Phe Phe Asn Asp Pro Thr Glu Trp 
1025 1030 1035 1040 

Lys Glu Gly Leu Leu Leu Leu Ser Arg Tyr lie Asp Tyr Ala Lys Ala 
1045 1050 1055 

Gin Gly Phe Tyr Glu Asn Trp Ala Ala Thr ser Asn Leu Thr lie Ala 
1060 1065 1070 

Arg Leu Arg Glu Ala Gly Val lie Phe Ala Glu Ser Thr Asp Leu Lys 
1075 1080 1085 

Gly Asp Glu Lys Asn Asn lie Leu Leu Gly Ser Gin Lys Asp Asn Asn 
1090 1095 1100 

Leu Ser Gly Ser Ala Gly Asp Asp Leu Leu lie Gly Gly Glu Gly Asn 
1105 1110 1115 1120 

Asp Thr Leu Lys Gly Ser Tyr Gly Ala Asp Thr Tyr lie Phe Ser Lys 
1125 1130 1135 

Gly His Gly Gin Asp lie val Tyr Glu Asp Thr Asn Asn Asp Asn Arg 
1140 1145 1150 

Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp val Asn Tyr Ala Glu 
1155 1160 1165 

Val Lys Phe Arg Arg val Asp Asn Asp Leu Met Leu Phe Gly Tyr His 
1170 ~ 1175 1180 

Asp Thr Asp Ser val Thr val Lys Ser Phe Tyr ser His val Asp Tyr 
1185 1190 1195 1200 

Gin Phe Asp Lys Leu Glu Phe Ala Asp Arg ser lie Thr Arg Asp Glu 
1205 1210 1215 

Leu lie Lys Ala Gly Leu His Leu Tyr Gly Thr Asp Gly Asn Asp Asp 
1220 1225 1230 



lie Lys Asp His Ala Asp Trp Asp Ser lie Leu Glu Gly Gly Lys Gly 
1235 1240 1245 

Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr lie Phe Ser 
1250 1255 1260 

Lys Gly His Gly Gin Asp lie Val Tyr Glu Asp Thr Asn Asn Asp Asn 
1265 1270 1275 1280 

Arg Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp Val Asn Tyr Ala 
1285 1290 1295 

Glu val Lys Phe Arg Arg Val Asp Asn Asp Leu Met Leu Phe Gly Tyr 
1300 1305 1310 

His Asp Thr Asp Ser Val Thr lie Lys Ser Phe Tyr Asn His Val Asp 
1315 1320 1325 

Tyr Gin Phe Asp Lys Leu Glu Phe Ala Asp Arg ser lie Thr Arq Asp 
1330 1335 1340 

Glu Leu Gly Lys Gin Gly Met Ala Leu Phe Gly Thr Asp Gly Asp Asp 
1345 1350 1355 1360 

Asn lie Asn Asp Trp Gly Arg Asn Ser Val lie Asp Ala Gly Ala Gly 
1365 1370 1375 

Asn Asp Thr val Asn Gly Gly Asn Gly Asp Asp Thr Leu lie Gly Gly 
1380 1385 1390 

Lys Gly Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr He 
1395 1400 1405 

Phe Ser Lys Gly His Gly Gin Asp lie Val Tyr Glu Asp Thr Asn Asn 
1410 1415 1420 

Asp Asn Arg Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp Val Asn 
1425 1430 1435 1440 

Tyr Ala Glu val Lys Phe Arg Arg val Asp Asn Asp Leu Met Leu Phe 
1445 1450 1455 

Gly Tyr His Asp Thr Asp Ser Val Thr Val Lys Ser Phe Tyr Ser His 
1460 1465 1470 

val Asp Tyr Gin Phe Asp Lys Leu Glu Phe Ala Asp Arg Ser lie Thr 
1475 1480 1485 

Arg Asp Glu Leu He Lys Ala Gly Leu His Leu Tyr Gly Thr Asp Gly 
1490 1495 1500 

Asn Asp Asp lie Lys Asp His Ala Asp Trp Asp Ser lie Leu Glu Gly 
1505 1510 1515 1520 

Gly Lys Gly Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp Thr Tyr 
1525 1530 1535 

lie Phe Ser Lys Gly His Gly Gin Asp lie val Tyr Glu Asp Thr Asn 
1540 1545 1550 

Asn Asp Asn Arg Ala Arg Asp lie Asp Thr Leu Lys Phe Thr Asp val 
1555 1560 1565 

Asn Tyr Ala Glu val Lys Phe Arg Arg val Asp Asn Asp Leu Met Leu 



1570 1575 1580 

Phe Gly Tyr His Asp Thr Asp Ser Val Thr lie Lys Ser Phe Tyr Asn 
1585 1590 1595 1600 

His Val Asp Tyr Gin Phe Asp Lys Leu Glu Phe Ala Asp Arg Ser lie 
1605 1610 1615 

Thr Arg Asp Glu Leu Gly Lys Gin Gly Met Ala Leu Phe Gly Thr Asp 
1620 1625 1630 

Gly Asp Asp Asn lie Asn Asp Trp Gly Arg Asn Ser val lie Asp Ala 
1635 1640 1645 

Gly Ala Gly Asn Asp Thr val Asn Gly Gly Asn Gly Asp Asp Thr Leu 
1650 1655 1660 

lie Gly Gly Lys Gly Asn Asp lie Leu Arg Gly Gly Tyr Gly Ala Asp 
1665 1670 1675 1680 

Thr Tyr lie Phe Ser Lys Gly His Gly Gin Asp lie val Tyr Glu Asp 
1685 1690 1695 

Thr Asn Asn Asp Asn Arg Ala Arg Asp lie Asp Thr Leu Lys Phe Thr 
1700 1705 1710 

Asp lie Asn Leu Ser Glu Leu Trp Phe Ser Arg Glu Asn Asn Asp Leu 
1715 1720 1725 

lie lie Lys Ser Leu Leu Ser Glu Asp Lys Val Thr Val Gin Asn Trp 
1730 1735 1740 

Tyr Ser His Gin Asp His Lys lie Glu Asn lie Arg Leu ser Asn Glu 
1745 1750 1755 1760 

Gin Thr Leu Val Ser Thr Gin Val Glu Lys Met Val Glu Ser Met Ala 
1765 1770 1775 

Gly Phe Ala Gin Lys His Gly Gly Glu lie Ser Leu Val Ser Leu Glu 
1780 1785 1790 

Glu Val Lys Gin Tyr lie Asn Ser Leu Thr Ala Ala Leu 
1795 1800 1805 

<210> 8 
<211> 18 
<212> DNA 

<213> Actinobacillus pleuropneumoniae 
<400> 8 

tggcactgac ggtgatga 

<210> 9 

<211> 18 

<212> DNA 

<213> Actinobacillus pleuropneumoniae 

<400> 9 

ggccatcgac tcaaccat 

<210> 10 



<211> 26 
<212> DNA 

<213> Actinobacillus pleuropneumoniae 
<400> 10 

agccatatgg gcgatttaaa tttcag 



<210> 11 
<211> 24 
<212> DNA 

<213> Actinobacillus pleuropneumoniae 
<400> 11 

tatggatcct ccgtgcttct gage 



<210> 12 
<211> 20 
<212> DNA 

<213> Actinobacillus pleuropneumoniae 
<400> 12 

gggacagtgg ctcaattaag 



<210> 13 
<211> 20 
<212> DNA 

<213> Actinobacillus pleuropneumoniae 
<400> 13 

agctgtaaac tccaccaacg 



<210> 14 
<211> 28 
<212> DNA 

<213> Actinobacillus pleuropneumoniae 
<400> 14 

cgccatatga caaaattaac tatgeaag 



<210> 15 
<211> 26 
<212> DNA 

<213> Actinobacillus pleuropneumoniae 
<400> 15 

cgegaattea gcgacacaag agatat 



<210> 16 

<211> 9 

<212> PRT 

<213> Actinobacillus pleuropneumoniae 

<400> 16 

Tyr Ser Asp Ser Ala Asn Ser Lys Lys 
1 5 



